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REQUEST FOR AMENDMENT TO y 
CEASE AND DESIST ORDER St-106 

TO ALLOW FOR THE DISCHARGE 
OF SECONDARY EFFLUENT 

TO ZSLAZS CREEK 
SORING WET - HEATHER 

EXECUTIVE SUMMARY 

The San Frandsco Clean Water Program (Program) Is submitting th is request 
fo r amendments to Cease and Desist Order S8-105 i n order to u t i l i ze the Quint 
Street Outfal l fo r the disposal of secondary aff luent during wet-weather 
conditions. The amendment, would allow the City to use the Quint Street Outfal l 
as an interim measure while l t completed a l l the f ac i l i t i e s needed to achieve 
the RWQCB's requirements fo r CSO control. 

The City currently has adequate treatment capacity and out fa l l (disposal) 
capacity to routinely achieve a l l Basin Plan requirements fo r discharging to 
San Francisco Bay during dry-weather conditions. The City has two offshore 
outfa l l s i n San Francisco Bay with a combined capacity of 250 million gallons 
per day (MGD). However, during wet-weather operations, approximately 653 
hours per year, the City does not have adequate offahore out fa l l capacity to 
achieve a l l Basin Plan requirements fo r aff luent disposal. The City currently 
discharges excess treated wet-weather flow through a shoreline, surface, 
point discharge located on the south bank of Is la is Creek at Quint Street. 

At present, the City has a total Bayside wet-weather treatment capacity of 350 
MGD. In order to complete the remaining Bayside projects fo r Combined Sewer 
Overflow (CSO) control, wet-weather treatment capacity w i l l have to be 
increased to 390 MGD. The Quint Street Outfal l has a rated capacity of 140 MGD 
which i s adequate to handle the additional wet-weather treatment needed to 
achieve the RWQCB's requirements fo r CSO control. 

The Quint Street wet-weather discharge, however, does not comply with the 
Basin Plan prohibi t ion against discharges to confined waters, and discharges 
with less than 20:1 I n i t i a l d i lu t ion (parts seawater to parts effluent). This 
discharge could also resul t l n occasional violat ions of the RWQCB's water 
qual i ty objectives f o r pH, ammonia and certain heavy metals. 

The Basin Plan Is crypt ic on how the RWQCB,• objectives w i l l be applied to 
wet-weather discharges. Essent ial ly a l l discharges of urban runoff occur 
near shore In shallow water. The levels of Basin Plan Table HI-2A toxicants 
i n t y p i c a l urban runoff i s wel l documented. This data Indicates that 
essent ia l ly no shallow water discharge of urban runoff w i l l i n s i s t e n t l y meet 
a l l Table IXI-2A objectives i n the Immediate v i c i n i t y of the discharge. Thia 
i s true whether the discharge i s untreated, treated to primary levels , or 
receives f u l l secondary treatment. Secondary treatment, as proposed here, w i l l 
s ign i f i can t ly reduce the frequency and severi ty of the non-attainments of 
objectives, but without expensive offshore deep-water outfal ls , to ta l 
compliance Is unobtainable. 



PROPOSAL 

The Clean Water Program propose* to use the Quint Street Outfall only during 
wet-weather to discharge combined sewage eff luent that has received 
secondary treatment. The proposed discharge of secondary eff luent at Quint 
Street w i l l occur an average of 48 times per year fo r a to ta l duration of 
approximately 653 hours per year. The balance of the Southeast Hater 
pol lut ion Control Plant wet-weather eff luent w i l l be discharged through the 
Pier 00 Outfal l . The Pier 60 wet-weather discharge w i l l consist of an average 
of 36% secondary affluent and 621; primary effluent . 

Coincident with th is discharge there w i l l also be an average of 10 wet-
weather combined sewer overflows each year near the Quint Street Outfal l as 
allowed by the NPDES Permit fo r the Bayside CSO structures. 

The f a c i l i t i e s needed to implement the Program'* proposal are a l l related to 
the transport snd treatment of combined aewer overflows (CSOs) and these 
f a c i l i t i e s would be needed regardleas of the decision on th is amendment 
request. 

ALTERNATIVES TO THE PROPOSAL 

The alternatives to the proposal would be: a) to build additional ou t f a l l 
capacity to San Francisco Bay or; b) export aome (or a l l of treated eff luent 
to the Southwest Ocean Outfall v i a a 7-mile long force main or tunnel 
(Crosstown Transport). The least expensive Bay ou t fa l l that could meet a l l 
RWQCB's requirements would add $45,000,000 to the City's cost fo r CSO control. 
The least expensive Ocean export option (a 140 MGD force main) would add 
$115,000,000 to the City's costs. Costs for the major project elements fo r the 
Programs proposal, the least expensive Bay discharge alternative and least 
expensive Ocean discharge alternative to the Program's proposal are shown 
l n the following Table. 
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BAYSIDE III FACILITIES 

COST COMPARISON 
DISCHARGE TO ISLAIS CREEK 

VERSUS FULL COMPLIANCE 

(Assume* Split-Flow t Southeast NPCP) 

COST (in SMillions) 

Element 

Quint 
Street 
Outfall 

Mew 140 
MGD Bay 
Outfal l 

140 MGD 
E-Town 

Force Main 

I s l a i s Creek Pump Station 
Piping ICPS to SEWPCP 
140 MGD Outfal l Onshore 
140 MGD Offshore Section 
X - Town Force Main 
Energy Recovery 

Common Elements 

Capacity Mods, t NPWPCP 
Flow Redirection S/Market 
Spl i t Flow i SEWPCP 

Sub-total 

Miscellaneous Costs 

Contingencies §10% 
Professional Services t 16* 
Land t I s l a i s Creek PS 
Present Worth of OftM 
Salvage value (30 year) 

Total 

15.91 
0.96 

NA 
NA 
NA 
NA 

0.32 
0.11 

12.06 

29.36 

2.94 
4.70 
1.60 

25.13 
C2.21) 

6132 

23.31 
1.14 
4.54 

16.25 
NA 
NA 

0.32 
0.11 

12.06 

59.73 

6.97 
9.66 
1.60 

34.60 
(4.96) 

106.50 

36.35 
1.14 

NA 
NA 
65.74 
2.24 

0.32 
0.11 

12.06 

119.65 

21.99 
19.13 
1.60 

63.49 
(9.S6) 

206.55 

Costs are ENR 6517, Jan.-June 1967 
Present day (2/90) Costs would be about 5% higher. 
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REQUESTED AMENDMENTS 

Zn order to u t i l i z e the Quint Street ou t fa l l f o r disposal of wet-weather 
effluent, the RWQCB w i l l have to issue amend Order 68-105 fo r the following 
Basin Plan requirements: 

DISCHARGE PROHIBITIONS 

Discharges with Jems then 10:1 initial dilution or discharge into dead
end slough or similar confined waters. 

The Program requests that both of these requirements be waived fo r the 
term of the Order. 

WATER QUALITY OBJECTIVES 

pH 

The pH shall not be depressed below 6.5 nor raised above 6.5....-
Controllable water quality factors shall not cause changes greater 
than 0.5 units in normal ambient pH 

There could be infrequent violations of the objective of 6.5 to 6.5 pH 
units. The pH of the surface discharge f i e l d may at times d i f f e r from 
the ambient pH by more than the allowable difference of 0.6 pH units. 
The Program requests alternate pH objectives of 6.0 to 6.0 pH units 
and an allowable difference from ambient of 1.5 pH units. The Program 
also requests a similar change (6.0 to 6.0 pH units) In the eff luent 
limitations fo r the Quint Street Outfal l . 

Unionized Ammonia 

The discharge of wastes shall not cause receiving waters to contain 
concentrations of un-ionized ammonia in excess of the following 
limits: 

0.025 mg/l am W Annual Hedian 
0.16 mg/l am JT Maximum (Central Bay and upstream) 
0.4 mg/l mm Jf Maximum (Lower and South Bay) 

The Quint Street discharge w i l l meet the 6 month median objective of 
0.025 mg/l as X but there could be occasional excursions over the 
Central Bay maximum objective of 0.16 mg/l. The Central Bay maximum 
objective Is based on "-.the protection of the migratory corridor 
running through Center Bay—" (1986 Basin Plan). Since I s la i s Creek Is 
well removed f o r the migratory corridor, the Program believes the 
Lower Bay maximum objective of 0.4 mg/l w i l l provide adequate 
protection of beneficial uses. 
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EFFLUENT LIMITATIONS (BASIN PLAN TABLE IV-1) 

Thc Program requests tha following modifications to tha Table IV-1 
shallow water, daily-average aff luent limitations: 

Shallow Requested 
Mater Alternate 

Toxicant Limitation Llmlta£|OP 

Cadmium 10 12 
Copper SO 150 
Lead 6.6 13 
Nickel 7.1 6.1 
S i lver 2.3 15 
Zinc 56 150 

The above Alternate Limitations are baaed on the 95%-lle levels 
measured i n the wet-weather secondary eff luent over a limited number 
of storms during the 1988-1989 wet-westher season. The Program w i l l 
be gathering additional data on wet-weather eff luent characteristics 
during the early part of the 1989-1990 wet-weather season l n order 
to develop better estimates of the 95%-ile levels . 

The requested alternate effluent limitations fo r cadmium, lead, n icke l 
and zinc w i l l s t i l l allow the discharge to achieve the water quali ty 
objectives of Table HI-2A of the Basin Plan. There la no Basin Plan 
objective fo r copper (EPA has rescinded i t s national ambient sa l t 
water c r i te r ion fo r this metal). 

Based on the special eff luent sampling las t winter, there may be 
occasional violat ions of the Table IU-2A cr i ter ion fo r s i lve r . 

The Program's Industr ial Waste Divis ion recently began a special 
monitoring program to Identify and control the discharge of metals 
from small indus t r ia l sources (small quantity generators). The small 
quantity generator program i a described i n detai l l n the las t section 
of th i s report. 

PROTECTION OF BENEFICIAL USES 

Is la i s Creek i s a narrow, marine in le t o f f of San Franciaco Bay located i n the 
southeast sector of the City. With the exception of two mini-parks, the 
shoreline i s devoted to Industrial and maritime uses. Water contact recrea
t iona l uses of the Creek are minimal and should not be adversely Impacted as 
the Quint Street discharge w i l l be disinfected. Future recreational uses are 
not expected to Increase s igni f icant ly above present levels. 

Although the Quint Street discharge w i l l not f u l l y comply with a l l Basin Plan 
water objectives at a l l times, the discharge i s not expected to have a 
noticeable adverse Impact on the marine l i f e of San Francisco Bay f o r tha 
following reasons: 



The discharge w i l l be intermittent, totaling approximately 653 hours 
per year- The waste f i e l d w i l l be confined to the uppermost 3 to 5 
feet of the water column. The wests f i e l d w i l l be flushed from the 
Creek within two days of cessation of discharge. 

Any violat ions of water quality objectives w i l l be confined to the low 
sa l in i ty waste f i e l d . Such violations would bs Infrequent and abort 
l ived . Resident species of f i s h and sooplankton w i l l usually avoid the 
low sa l in i ty water l n the wests f i e l d and consequently not be exposed 
to any toxicants at levels above their respective water quali ty 
objectives. 

The whole eff luent toxic i ty of the discharge i s low. The speckled 
sanddab i s the most sensitive tested species to the Quint Street wet-
weather discharge. A Ko Observable Effects Level (NOEL) of 10* 
eff luent was reported l n one five-day exposure, i n the second test 
the NOEL was 100% effluent. This species i s resident i n Is la is Creek, 
however, l t Is a bottom dweller that would not be exposed to the 
surface f i e l d from the Quint Street Outfal l . (Note: The toxici ty testing 
of the wet-weather discharge i s s t i l l l n progress. The Program w i l l 
submit s supplement to this report upon completion of this testing.) 

The Quint Street discharge should not cause any violations of Basin 
Plan water quality objectives l n Bay waters beyond the immediate the 
mouth of the Creek. 

With the use of the Quint Street Outfall fo r eff luent disposal, future 
(post-program) deposition of organic solids would be approximately 
one-forth of h is tor ic (pre-program) deposition at the hesd end of 
I s la i s Creek end approximately one-half of his tor ic deposition l n the 
v i c in i t y of the Quint Street ou t fa l l . 

PIER 60 OUTFALL EFFLUENT LIMITATIONS 

The wet-weather discharge of the blend of primary eff luent and secondary 
eff luent through the Pier 60 Outfal l l a expected to f u l l y comply with a l l 
Basin Plan Table HI-2A receiving water objectives and a l l Table IV-1 eff luent 
limitations fo r toxicants. Consequently, no modifications to the Pier 60 
ef f luent limitations would be required to Implement the Program's proposal. 
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CULB1 AXD PR**!*'1 ORDER 86-105 
AMENDMENT REQUEST TOR NET-NEATHXR DISCHARGES AT 

ISLAIS CREEK THROUGH THE QUINT STREET OUTFALL 

FIH AL STUDY REPORT 

FEBRUARY 1990 

PURPOSE OF STUDY 

A t present , the C i t y hss two o f f s h o r e ou t f e l l s wi th d i f f u s e r s In the Bay. 
These o u t f a l l s achieve the Regional Mater Qual i ty Cont ro l Board's (RWQCB) 
requirements f o r a minimum I n i t i a l d i l u t i o n o f a t l e a s t 10 to 1. The Nor th 
Shore O u t f a l l has a ra ted capac i ty o f 170 M i l l i o n Gal lons per Day (MGD) 
which Is s l i g h t l y [20%) In excess o f t h e ra ted capac i ty of the Nor th Po in t 
Water p o l l u t i o n Con t ro l Plant . With the recent completion of Improvements 
t o the P i e r BO o u t f a l l f o r the Southeast Water P o l l u t i o n Con t ro l P lan t , l t 
now has a ra ted capac i ty of 110 MGD. This capac i ty Is adequate to handle 
the Southeast Water P o l l u t i o n Con t ro l P lan t e f f l u e n t du r ing dry-weather , 
but du r ing the approximately 653 hours per year of wet-weather cond i t ions , 
f l ows l n excess o f 110 MGD o u t f a l l capac i ty are d ischarged i n t o I s l a i s 
Creek through a sho re l ine , su r f ace po in t d ischarge. This d ischarge does 
not comply wi th the RWQCB's B a s i n P l a n p r o h i b i t i o n s agains t d i scharges to 
c o n f i n e d waters or d ischarges wi th the 10:1 minimum d i l u t i o n . 

I n Cease and Des i s t Order 88-105 adopted June 15, 1988, the RWQCB d i r ec t ed 
the C i t y t o "Select [an] a l t e r n a t i v e to address [discharge] p r o h i b i t i o n 
d u r i n g wet-weather (i.e., new Bay - o u t f a l l , crosstown f a c i l i t y , o r excep t ion 
request).[amendment]" The RWQCB M t a deadl ine of May 1, 1990 f o r t h i s 
s e l e c t i o n . The amendment. I f granted, would a l low the C i ty to use the Quint 
S t ree t O u t f a l l as an in te r im measure whi le l t completed a l l the f a c i l i t i e s 
needed to achieve the RWQCB's requirements f o r CSO con t ro l . 

I n I t s B a s i n P l a n , t h a RWQCB ind ica t e s tha t they w i l l cons ider g r a n t i n g 
excep t ions t o t h e i r d i scharge p r o h i b i t i o n s where: 

a) mmJmm Inord ina te burden would ba p laced on the d i scha rge r 
r e l a t i v e t o b e n e f i c i a l uses pro tec ted and an equiva len t l e v e l 
o f environmenta l p ro t ec t ion can ba achieved by a l t e rna t e 
means, s u c h a s an a l t e r n a t i v e discharge s i t e , a h igher l e v e l o f 
treatment, and/or improved treatment r e l i a b i l i t y ; o r 

b) A d i scha rge l e approved a s p a r t o f reclamation pro jec t ; o r 

c) I t can be demonstrated tha t net environmental bene f i t s w i l l 
be d e r i v e d a s a r e s u l t o f the discharge." (RWQCB 1986) 



In order to r e s o l v e the discharge p roh ib i t i ons ques t ion , the Progran he ld 
d iacuss lons wi th the RWQCB s t a f f du r ing the summer of 1988 to a sce r t a in 
t h e i r s p e c i f i c I n fo r aa t l on needs f o r eva lua t ing auch a request and sub
mit t ing l t f o r fo rmal ac t ion . Based on these d i scuss ions , the Program 
developed a d r a f t P l a n of Study f o r the amendment (exception request) and 
submitted l t to the RWQCB on August 25, 1B88 f o r review. The RWQCB com
mented on t h i s d r a f t , and the Program submitted a f i n a l P l a n of Study to 
the RWQCB on October 20, 1988. The f i n a l P l a n of Study along wi th the RWQCB 
comment l e t t e r a re Included l n Appendix A. 

Th i s amendment reques t s tudy and r epo r t a re cons i s ten t wi th the f i n a l P l an 
o f Study, wi th the except ion of adjustments to the s t a t i o n loca t ions and 
c o l l e c t i o n methodology of obta in ing water q u a l i t y data l n I s l a i s Creek and 
r e o r g a n i z a t i o n of the repor t . 

The f o l l o w i n g sec t ions of the r epor t con ta in Information of e x i s t i n g and 
proposed c o l l e c t i o n , treatment and d i s p o s a l f a c i l i t i e s ; cos t comparisons 
between f a c i l i t i e s needed to f u l l y comply wi th the RWQCB discharge p r o h i 
b i t i ons and the f a c i l i t i e s that could be b u i l t l f an amendment l a granted; 
environmental condi t ions l n I s l a i s Creek; the Impacts of the e f f l u e n t 
d ischarge on condi t ions l n the Creek and recommendations f o r e f f l u e n t 
l i m i t a t i o n s and water q u a l i t y ob jec t ives f o r the Quint St reet O u t f a l l d i s 
charge. 
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BACKGROUND 

Three key elements o f the Ci ty ' s wastewater Master P l a n developed In the 
1970's were; (1) expans ion of the Southeast Mater P o l l u t i o n Con t ro l P l an t to 
p rov ide secondary treatment o f a l l Bays ide dry-weather f low, (2) r educ t ion 
of wet-weather combined oewer over f lows (CSO) to the l e v e l s s p e c i f i e d by 
the RWQCB, and (3) the eventua l expor t of a l l Bayside dry-weather f low and 
the ma jo r i ty of wet-weather f low t o the Ocean through a Crosstown Tunnel . 
The C i t y ' s f i r s t p r i o r i t y was attainment o f the Clean Water Ac t requirement 
f o r secondary treatment of a l l d ischarges t o In land waters. S ince the 
Southeast Water P o l l u t i o n Con t ro l P l an t was scheduled f o r complet ion 
before the proposed Crosstown Tunnel , the C i t y cons t ruc ted the Quint 
St reet O u t f a l l to I s l a i s Creek to handle the e f f l u e n t f lows In excess of the 
70 MGD capac i ty of the P i e r BO O u t f a l l . Appendix F, Crosstown Transport 
prov ides a d d i t i o n a l Information on the e v o l u t i o n of the Master P l a n p r o 
p o s a l f o r ocean expor t of Southeast Water P o l l u t i o n Cont ro l P lan t e f f 
luent , and the r e l a t i o n s h i p of t h i s amendment request to that p roposa l . 

I n Februa ry 1969, the Program completed Improvements to the P i e r BO ou t 
f a l l ay stem to Increase I t s capac i ty to the 110 MGD l e v e l needed to handle 
a l l dry-weather f low from the Southeast Water P o l l u t i o n Con t ro l P lan t , 
thereby f u l l y a c h i e v i n g the RWQCB requirements du r ing d ry weather. 

However, du r ing wet weather condi t ions , the Southeast Water P o l l u t i o n 
Con t ro l P l a n t c o n t r o l c u r r e n t l y l a operated a t peak-wet-weather-flow ra tes 
up t o 210 MGD. With add i t i ona l improvement* f o r CSO con t ro l , the capac i ty 
of the Southeast Water P o l l u t i o n Con t ro l P lan t cou ld be Increased to 
between 250 MGD and 320 MGD. The f i n a l capac i ty o f the Southeast Water 
P o l l u t i o n C o n t r o l P lan t w i l l depend on the economics of CSO c o n t r o l . These 
f a c i l i t i e s a re c u r r e n t l y being evalua ted as pa r t of the Bayside H I F a c i l i 
t i e s P l a n . 

The RWQCB'a requirements f o r c o n t r o l l i n g combined sewer over f lows (CSO) 
a re conta ined l n NPDES permit CA0036610 (RWQCB Order 84-28). The r e q u i r e 
ments e s t a b l i s h y e a r l y l i m i t a t i o n s f o r the average number o f a l lowable 
CSOs: 

Hor thshore Zone 4 
C e n t r a l Zone (Bay Bridge) 10 
th rough I s l a i s Creek) 
Southeast Zone 1 

The Program has completed and I s opera t ing CSO c o n t r o l f a c i l i t i e s which 
ach ieve these requirements a long the Northshore area . M i s s i o n Creek (China 
Basin) , I n d i a B a s i n and the Yosemite B a s i n . Over the next 18 months, the 
Program w i l l award cons t ruc t i on con t rac t s f o r the Mariposa B a s i n and 
Sunnydale CSO c o n t r o l f a c i l i t i e s . Design of the I s l a i s Creek Transpor t -
Storage f a c i l i t y w i l l begin i n the F a l l of 1989. P lanning Is l n progreee f o r 
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the remainder of the CSO con t ro l f e c i l i t i e s needed to comply f u l l y wi th the 
RWQCB requirements f o r CSO con t ro l . (See Plgure 1). 

ISLAIS CREEK FACILITIES 

The C i t y p r e s e n t l y has f o u r CSO discharges Into l a l a i s Creek. The two 
s t ruc tu re s adjacent to the 3rd Street , Bridge (north 3rd Street and aouth 
3rd Street) are r e l a t i v e l y small and account f o r approximately 6 percent of 
the presen t CSO discharge to the Creek. The two major discharges are at 
the head and of the Creek (Marin S t ree t and Selby Street) and account f o r 
94 percent of the t o t a l CSO discharge. F i g u r e 2 l a a schematic of I s l a i s 
Creek showing the CSO s t ruc tu re s and Quint S t ree t O u t f a l l . 

The I s l a i s Creek South Side Ou t f a l l s p ro jec t completed i n 1976 r e su l t ed l n 
c lo su re of the Rankin Street CSO discharge. The Southeast Sewer M o d i f i c a 
t i o n s p ro jec t completed In 1987 provides p a r t i a l CSO c o n t r o l f o r the aouth 
T h i r d St reet System. 

The Program recen t ly completed f a c i l i t i e s planning, Inc luding environmental 
review, f o r the I s l a i s Creek F a c i l i t i e s and w i l l begin des ign l n the F a l l of 
1969. 

The p ro jec t Is a network of t r anspor t and s torage f e c i l i t i e s that i n c o n 
junc t i on wi th the f u t u r e I s l a i s Creek Pump Sta t ion and the f u t u r e Bayside 
I I I f a c i l i t i e s (see Beyslde I I I F a c i l i t i e s ) , w i l l achieve CSO con t ro l f o r the 
remainder of the Bay shore l ine . A schematic of the proposed I s l a i s Creek 
F a c i l i t i e s i s shown In F igure 3. 

The des ign capac i ty of the f a c i l i t i e s w i l l depend on the a l t e rna t i ve s e l e c 
t ed f o r the Bayside I I I f a c i l i t i e s . The f e c i l i t i e s depicted on F igure 3 w i l l 
p rovide a t o t a l of 32,500,000 gal lons of CSO storage. This capaci ty , coupled 
wi th an expans ion of the peak-wet-weather-f low capaci ty of the Southeast 
Water P o l l u t i o n Con t ro l P lan t to 250 MGD w i l l be adequate to achieve the 
RWQCB's CSO requirements. 

4 



CSO CONTROL FACILITIES 

. -FJGUBE J 

5 



—1 





EXISTING OUTFALLS 

The C i t y c u r r e n t l y discharges t rea ted a f f l u e n t through the f o l l o w i n g 
o u t f a l l s Into the Bay: 

Bane 

North point Ou t f a l l s 
Southeast O u t f a l l 
Quint S t ree t O u t f a l l 
(Interim Outfa l l ) 

Loca t ion 

P i e r s 33 A 35 
P i e r BO 
South Bank I s l a i s 
Creek 

Design 
Capaci ty 

170 HGD 
110 MGD 
140 MGD 

North Point Water P o l l u t i o n Cont ro l P lan t Outf* U s 

E f f l u e n t from the North Poin t Water P o l l u t i o n Cont ro l P lan t Is d i scharged 
through f o u r 48- inch diameter o u t f a l l s , two suspended under P i e r 33 and 
two suspended under P i e r 35. This discharge occurs on ly dur ing wet-wea
the r when the Northpolnt Water P o l l u t i o n Con t ro l P lan t Is opera t ing (ap
proximate ly 450 hours per year) . 

These o u t f a l l s were i n i t i a l l y cons t ructed as o f f s h o r e point d ischarges i n 
1951. The 76 f o o t - l o n g d i f f u s e r sec t ions were added l n 1975. These o u t f a l l s 
have a t o t a l des ign h y d r a u l i c capac i ty o f 170 MGD (by g r a v i t y du r ing a l l 
t ide condi t ions) . 

Minimum i n i t i a l d i l u t i o n through these o u t f a l l s Is estimated at 10:1 f o r a 
d i scharge of 170 MGD, a t s l a c k water du r ing s t r a t i f i e d condi t ions . Th i s 
d i l u t i o n i s adequate to achieve a l l B a s i n P l an water q u a l i t y ob jec t ives . 

Southeast Water P o l l u t i o n Cont ro l P lan t O u t f a l l s 

The presen t 54 Inch diameter (offehore sect ion) P i e r B0 o u t f a l l f o r the 
Southeast Water P o l l u t i o n Con t ro l P l a n t was b u i l t In 1967 wi th a r a t ed 
capac i ty o f 70 MGD. The Program rep laced the o r i g i n a l T-shaped d i f f u s e r 
r i s e r s wi th l a r g e r diameter branched r i s e r s l n 1985. Modi f i ca t ions t o the 
onshore s e c t i o n and the Booster Pump S ta t i on t o Increase the capac i t y to 
110 MGD were completed l n February 1989. With the recent modif ica t ions , the 
P i e r 80 O u t f a l l I s capable of handl ing a l l Southeast Water P o l l u t i o n C o n t r o l 
P l an t dry-weather a f f l u e n t . Wet-weather a f f l u e n t f low I n excess o f the 110 
MGD capac i ty o f the P i e r 90 o u t f a l l i s d i scharged by g r a v i t y through the 12 
f o o t by 6 f o o t Quint St reet O u t f a l l which terminates on the aouth bank of 
I s l a i s Creek, one b lock weat o f the T h i r d S t ree t Br idge . The Quint S t ree t 
O u t f a l l was b u i l t I n 1980 I n con junc t ion wi th the expans ion o f the S o u t h 
east Water P o l l u t i o n Con t ro l P lan t and has a r a ted capac i ty o f 140 MGD. 
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Calculations Bade for the Increase in capacity of the Pier SO outfall 
yielded a sin 1 mum Initial dilution of 16:1 during a l l receiving water end 
flow conditions. Between March 1986 end May 1987, staff of the Southeast 
Wster Pollution Control Plant conducted dye studies on three separate 
dates to determine actual dilutions achieved mt low slack water. Dilutions 
measured directly above the diffuser and 60 feet north and south of the 
diffuser ranged from 23:1 to 70:1, mean value was approximately 35:1. There 
wes little difference In the results from a l l three tests. Ths 35:1 result Is 
l n good agreement with the design calculations made for average strati
fication conditions. (BWPC undated) 

Initial dilution (as l t Is defined ln the Ocean Plan) for the Quint Street 
Outfall is minimal. Dilution at points distant from this outfall Is discussed 
In the section on Dilution end Dispersion and in Appendix D. 

Southwest Ocean Outfall (SWOO) 

The Southwest Ocean Outfall was completed in the fal l of 1986. At present, 
It Is used for effluent disposal of the Richmond Sunset Water Pollution 
Control Plant peak-wet-weather-flow capacity of 45 MGD and, during wet-
weather, disposal of up to 100 MGD of decanted flow from the Westside 
Transport, s CSO control facility. Upon completion of the proposed Ocean-
side Water Pollution Control Plant and the remainder of the Westside CSO 
control facilities, the Ocean Outfall will carry a peak wet-weather flow of 
160 MGD. This outfall has a design hydraulic capacity of 590 MGD (with 
pumping). The remaining hydraulic capacity Is sdequate for the disposal of 
al l Bayside flows. 

The 3200-foot diffuser for the Ocean Outfall begins 3.6 miles off of Fort 
Funston Beach. The diffuser Is In 78 feet of water at an open ocean site 
with excellent dispersion characteristics. The diffuser was constructed 
with 85 multi-port risers, however, only 21 of the risers are in operation 
for handling Westside flows. If any Bayside flows are exported to SWOO, 
additional risers would be opened. 

Under worst-case assumptions on flow, current speed and stratification, 
minimum Initial dilution Is estimated by mt 68:1 (Tetra-Tech, 1986). Program 
staff modeled Initial dilutions with EPA's UDKHDEN computer model mt ap
proximately 300:1 during typical dry-weather conditions. Dye studies ln the 
fal l of 1987 and late spring of 1988 yielded Initial dilutions which were 
typically In the 150:1 to 350:1 range (CHfs-HlU, 1989). These dilutions are 
adequate to achieve a l l present California Ocean Plan water quality objec
tives. 



ISLAIS CREEK DISCHARGES 

QUANTITIES AND DURATIONS 

Prior to the construction of any CSO control facilities, an annual average 
volume of CSO totaling approximately 1670 million gallons was discharged ln 
Islais Creek. There was no discharge of treated effluent to the Creek until 
the Southeast Hater Pollution Control Plant Expansion became fully opera
tional ln June 1963. Prom June 1963 to February 1989 between 4400 and 
6800 million gallons per year (MG/Yr) of Southeast Mater Pollution Control 
Plant effluent was discharged to the Creek. Tbe majority of this discharge 
was during dry-weather conditions. 

With the recent completion of the improvements to the Pier 60 outfall, no 
dry-weather discharges to the Creek will occur during normal operations. 
CSO discharges to the Creek currently average 690 MG/yr. Treated wet-
weather effluent, currently a blend of approximately of 75* secondary 
effluent and 25* primary effluent, totaling 1700 MG/yr is now discharged 
through the Quint Street Outfall. 

Upon completion of all Bayside CSO control facilities, the Southeast Hater 
Pollution Control Plant will generate an average of 2520 MG/yr of effluent 
in excess of the capacity of the Pier 60 Outfall. If the amendment request 
Is granted this excess effluent will be discharged to the Creek through 
the Quint Street outfall. If any of the other Alternatives are Implemented 
there would be no discharge of treated effluent to the Creek under normal 
operations. 

Upon completion of all Bayside CSO control facilities, CSO discharges to the 
Creek will average 460 MG/yr. 

Table 1 provides estimates of the number of events, flow quantities and 
flow durations for both a typical rainfall year and a 96-percentile month 
(onee-in-five-year rainfall month - 7.9 Inches of rainfall). 
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TABLE 1 

ISLAIS CREEK DISCHARGES 

Average 96*-ile 
Annual Month 

Number of Discharges 4 8 ^ 20* 

Average Duration of 13.6 11.2 
Discharge - Hours 

Total Duration of 653 225 
Discharges - Hours 

Average Discharge 53.2 47.6 
Volume - Mill. Gall. 

Total Discharge 2550 952 
Volume - Mill. Gall. 

(1) Eased on 6-hour separation between events 
(2) Based on 1-hour separation between events 

MASS EMISSIONS (TSS, BOD, AND SETTLEABLE SOLIDS) 

Average annual emissions of TSS, BOD 5 and settleable solids discharged to 
Islais Creek for pre-program conditions (before 1983), current conditions 
(1989) and post-program conditions, with and without use of the Quint 
Street Outfall, are tabulated ln Table 2. 

The B0Ds mass amission data In Table 2 suggests that there would be little 
Improvement In the seabed conditions of the Creek l f the Quint Street 
Outfall remained ln operation. However, l t is the settling characteristics 
of the emissions that is Important ln evaluating potential deposition near 
the discharge point. 
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SEABED DEPOSITION OP ORGANIC SOLIDS 

The annuel deposition rates (fluxes) of organic solids are predicted using 
the procedure described ln Section VI of EPA's Revised Section 901(h) 
Technicml Support Document (Tetra tech 1982). Annual fluxes are calculated 
et five points along the centerline of the Creek, for the four discharge 
ceses described ln ths preceding paragraph. The results are tabulated on 
Table 3. 

With the use of the Quint Street Outfall for effluent disposal, future 
(post-program) deposition of organic solids would be approximately one-
forth of historic (pre—program) deposition mt the head end of the Creek end 
approximately one-half of historic deposition in the vicinity of the Quint 
Street outfall. 

DILUTION AND DISPERSION 

In the absence of a simultaneous combined sewer overflow, the effluent 
discharge from the Quint Street Outfall will flow both easterly and west
erly during a l l tidal phases. Upon reaching the hesd of the creek, the 
westerly flowing portion of the waste field (approximately 15* of the 
total), will rebound forming a sub-surface return flow. The total waste 
field thickness (Initial waste field plus return flow) Is approximately one 
meter. 

During overflow conditions the entire waste field will flow downstream 
(easterly) towards the Bay. 

The waste field will entrain underlying saline waters as It travels from 
the outfall to the mouth of the Creek. This entrainment will drag the upper 
portion of the underlying saline waters downstream resulting ln s more 
energetic circulation than under conditions of no effluent discharge. 

The exchange of water across the pycnocline is non-lsotroplc, that Is, 
saline water will move upward ecroea the pycnocline, but significant down
ward movement of surface water will not occur within the time frame the 
waste field Is resident within the Creek. 

However, because of the strong stratification and week current shear, 
vertical mixing and consequent dilution of the surface waste field la 
minimal. Dilutions west of the Third Street Bridge and immediately east of 
the Bridge ranged from 0.2:1 to 1.5:1 (parts seawater to parts effluent). 
Dilution Increases towards the aouth with an expected dilution of between 
4:1 and 6:1 at the mouth. 

Upon exiting the Creek, the surface layer will dilute rapidly by lateral 
spreading, with 25:1 dilution being achieved within 200 aetera of the south 
(CH, M-Hill, 1979). 
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Flushing of the waste field from the Creek ie fairly rapid. Within two days 
the surface layer salinity will return to pre-discharge conditions. Flush
ing times appear nearly independent of location along the Creek. Within 
the range of discharge ratea and durations modeled, flushing time does not 
appear significantly effected by the discharge mass. 

Appendix D contains a complete discussion of the hydrodynamics of the 
Creek Including current characteristics, vertical mixing, and flushing 
times. 
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COMPLIANCE WITH MATER QUALITY OBJECTIVES AND EFFLUENT LIMITATIONS 

Any discharge through the Quint Street Outfall will have to fully comply 
with the RWQCB,s effluent limitations end water quality objectives or obtain 
alternate effluent limitation* and water quality objectives. Based on the 
special effluent sampling and receiving water monitoring done to date at 
the Quint Street Outfall, the Program has evaluated wet-weather compliance 
with the RWQCB's affluent limitations and water quality objectives for the 
Quint Street OutfalL 

EFFLUENT LT STATIONS 

Conventional Pollutants 

The following conventional pollutants are regulated in the Southeast Wster 
Pollution Control Plant NPDES Permit: 

Total Suspended Solids (TSS) pH 
BOD 5 Coliforms 
Oil 6 Grease Chlorine Residual 
Settleable Solids 

During dry-weather conditions, the Southeast WPCP effluent hes s good 
record of compliance with the effluent limitations established for the Pier 
60 discharge. With one exception, compliance during wet-weather operations 
of the secondary process should be no more difficult than during dry-
weather, the exception is pK. 

Frequent non-compliance with the pH limitation for air Quint Street Outfall 
discharge may occur because: (1) urban runoff accounts for approximately 
60* of the influent to the Southeast Wster Pollution Control Plant during 
wet-weather. Uncontamlnated rainfall can have highly variable pH, often 
dropping below 6.0 pH units; (2) the high-purity oxygen process used st the 
Southeast WPCP can cause a lowering of pH through the process of ap
proximately 0.5 pH units, end (3) the pH limitation for the Pier 60 outfall 
Is the RWQCB deep water limitation of 6.0 to 9.0 pH units at a l l times, 
whereas the pH limitation on the Quint Street Outfall la the shallow wster 
limitation of 6.5 to 8.5 pH unite et a l l times. 

An effluent limitation of 6.0 to 9.0 pH units et a l l times should be achiev
able. 
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Effluent Limitations Toxicants 

The Basin Pian Table IV-1 toxicant limitations applicable to the Quint 
Street Outfall are: 

Daily Average 
W/l 

Arsenic 20 
Cadmium 10 
Chromium (VT) l l 
Copper 20 
Cyanide 25 
Lead 5.6 
Mercury 1 
Nickel 7.1 
Silver 2.3 
Zinc 6B 
Phenols 600 
PAHs 15 

Based on the Bureau of Water Pollution Control special effluent monitoring 
data collected this winter (see Tsble 4), potential areas of non-compliance 
with these limitations and achievable alternate effluent limitations are: 

Cadmium 

One of the four cadmium values was 11 pg/1 which Is 110* of the 
Basin Plan limitation of 10 pg/1. An effluent limitation of 15 pg/1 
should be achievable at al l times. 

Copper 

Three of the four copper values were significantly over the Basin 
Plan shallow water limitation of 20 pg/1. The deep-water limitation 
of 200 pg/1 should be achievable at a l l times. 

Lead 

The detection limit of the analytical method used by the Southeast 
Hater Pollution Control Plant laboratory la 6.6 pg/1, which la higher 
than the Basin Plan effluent limitation of 6.6 pg/1. Although the 
effluent data suggests that compliance or near compliance will 
occur, historical data on CSOs and the primary effluent data sug
gest an alternate effluent limitation for lead of SO pg/1 will be 
required to Insure total compliance. 
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TABLE 4 

SOUTHEAST HPCP 

EFFLUENT QUALITY 

MET - WEATHER OPERATIONS 

PRIMARY EFFLUENT DATES 

PARAMETER 11/14 11/22 11/23 12/19 12/20 12/21 AVERAGE 

TSS •0/1 161 101 77 93 142 127 116.6 
BOD mg/l 159 99 79 130 94 64 107.5 
AMMONIA-N •o/l 19.7 13.1 6.9 20.4 11.2 10.3 13.9 
PHENOLS ug/l 2730 160 NA 190 110 60 650.0 
CYANIDE ug/l <20 <20 <20 20 20 oo OO 
PAH'S ug/l NA 40 NA HA 2.6 16 19.6 
pH units 6.9 7.3 7.3 7.2 7.0 7.0 7.1 
ARSENIC ug/l NA <1.9 <1.9 <1.9 NA <1.9 <1.9 
CADMIUM ug/l NA <2.4 4 5 NA 6 3.6 
CHROMIUM ug/l NA 12.7 <4 .2 <4.2 NA 6.7 6.4 
COPPER ug/l NA 45 56 55 HA • 9 61 .3 
LEAD ug/l NA 12.1 13.4 6.3 NA 21.6 13.9 
MERCURY ug/l Not Available - Equipment mslfunction 
NICKEL ug/l NA 11 7.6 0.2 NA 9.7 9.5 
SILVER ug/l NA 6.7 O . l 10.4 NA O . l 5.1 
ZINC ug/l NA 210 160 156 NA 23B 191.0 

SECONDARY EFFLUENT 
• 

11/14 11/22 11/23 12/19 12/20 12/21 AVERAGE 

TSS •g/1 NA 30 21 29 44 22 29.2 
BOD •g/l NA 20 20 12 16 10 16.0 
AMMONIA-N •g/l NA 13.2 • 15.2 15.1 11.6 12.7 
PHENOLS •g/l NA <50 NA oo 60 oo oo 
CYANIDE •g/l <20 <20 oo OO oo OO OO 
PAH'S ug/l RA <1 HA HA HD O <1 
pH units VA 7.0 6.9 7.6 7.0 7.1 7.1 
ARSENIC ug/l NA <1.9 <1.9 0.9 KA 0.9 0.9 
CADMIUM ug/l NA 6 11 7 HA 4 6.6 
CHROMIUM ug/l NA <4.2 <4.2 <4.2 HA <4.2 <4.2 
COPPER ug/l •A 47 29 216 MA 4 74.0 
LEAD ug/l HA <6.6 O.f 0.6 HA 0.6 <6.6 
MERCURY ug/l Not Available - Equlpaent m *1function 
NICKEL ug/l EA 9.1 4.6 0.2 HA 6.1 9.6 
SILVER mg/l HA O . l O . l O . l HA 15.9 6.0 
ZINC ug/l EA 143 103 112 HA 126 221.0 

File J:\SEEFF Rev. 6/31/69 
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Mercury 

Mercury date was not obtained due to e malfunction of the analy
tical equipment. Historical dry-weather data end recent data on 
decanted Bayside CSOs (BWPC 1988) suggests that compliance with the 
Basin plan effluent limitation of 1 ug/l for mercury mhould be 
achievable. 

Silver 

One silver value ln the secondary effluent was 15.9 ug/l which Is 
significantly over the Basin plan shallow-water limitation of 2.3 
Ug/l* This may be en aberration as the silver concentration In the 
primary effluent for the same event was et the method detection 
limit of 3.1 ug/l* The other three silver measurements on the 
secondary effluent were at or below the method detection limit. The 
Basin Pian deep-water effluent limitation of 23 pg/1 should be 
achievable at a l l times. 

Zinc 

All four zinc values were above the 58 pg/1 effluent limitation. An 
effluent limitation of 200 pg/1 should be achievable at al l times. 

Alternative Effluent Limitations 

The Program requests the following modifications to the Table IV-1 
shallow water, daily-average effluent limitations: 

Shallow Requested 
Water Alternate 

Toxicant Limitation Limitation 

Cadmium 10 12 
Copper 20 150 
Lead 5.6 13 
Nickel 7.1 6.1 
Silver 2.3 16 
Zinc 68 150 

The above Alternate Limitations are based on the 95%-ile levels 
measured l n the wet-weather secondary effluent over a limited 
number of storms during the 1968-1989 wet-weather season. The 
Program will be gathering additional data on wet-weather effluent 
characteristics during the early part of the 1989-1990 wet-weather 
eeason ln order to develop better estimates of the 95%-ile levels. 

The requested alternate effluent limitations for cadmium, lead, 
nickel and zinc will s t i l l sllow the discharge to achieve the water 
quality objectives of Tsble UI-2A of the Basin Plan. There Is no 
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Basin Plan objective for copper (EPA has rescinded Its national 
ambient salt water criterion for this aetal). 

WATER QUALITY OBJECTIVES 

The Basin Plan objectives for pR are 6.5 to 6.5 pE unite et al l times end no 
more than 0.5 pE unit variance from ambient pH. pE et depths on e l l dates 
were between 7.23 end 7.67 which is ambient. pE mt the surface (uppermost 2 
meters) ranged from a low of 6.06 to ambient. The maximum apparent depres
sion in surface layer pE was 1.39 pE units. 

Based on a statistical analysis of the receiving-water pH data, the f o l 
lowing 95*-ile levela should be achievable: 

West of East of 
3^ Bridge 3™ Bridge 

Allowable Range 6.0 to 6.5 6.4 to 6.5 

Maximum Departure 1.5 1.1 
from Ambient 

Dissolved Oxygen 

The applicable Basin Plsn objectives for dissolved oxygen sre s minimum of 
5.0 mg/l at al l times and e 3-month median of 60* of saturation. The Bureau 
of Water Pollution Control's dsta (Appendix E) for dry-weather discharges 
generally ahow a 0.5 mg/l to 1.5 mg/l depreesion westerly of the bridge ln 
the surface layer. The lowest dry-weather dissolved oxygen level recorded 
during these studies was 5.4 mg/l (surfsce layer) which Is within the 
objective. 
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During the four surveys the Bureau conducted during overflows, three 
surface layer measurements between 4.0 mg/l and 5.0 ng/1 were recorded st 
stations west of the Third Street Bridge. During their 1979 survey, CH2M-
EXLL found s similar dissolved oxygen depression ln the surface layer west 
of the Third Street Bridge on one survey. (The Quint Street Outfall was not 
in use at that time). 

Besed on e statistical analysis of the receiving-water dissolved oxygen 
data, 95%-lle (normal distribution) levels of dissolved oxygen of 4.8 mg/l 
west of the Bridge and 5.0 mg/l east of the Bridge will be achievable (this 
objective may not always be achieved west of the Bridge lf CSOs are also 
occurring during the discharge period). 

Since wet-weather diachargea will be highly intermittent, even during very 
wet winters, compliance with the 3-month median objective of 80* of satura
tion should be achieved throughout the water column. 

Temperature 

The RWQCB' temperature objectives are referenced to the State Water Re
sources Control Board's "Thermal Plan" (SRWCB-1972). The applicable numer
ical objective for the Quint Street Outfall dischsrge is that the discharge 
temperature shall not exceed the natural receiving water temperature by 
more than 20°F (11.1° C). The lowest ambient temperature measured during the 
Bureau's field surveys wis 11.7° C (5f F) which would yield an effluent 
limitation of 22.8° C (if F). It Is extremely unlikely thst the tempereture of 
a wet-weather effluent would exceed this temperature. 

There are no numerical receiving water temperature objectives ln the Basin 
Pian proper. The Thermal Plan (which la part of the Basin Plan by ref
erence) contains e maximum temperature rlae objective of 4°F at any time 
for estuaries. This numerical objective, however, does not appear to apply 
to San Francisco Bay seaward of the Carquinez Bridge. 

Un-disassoclated Ammonia [NBj 

64 of the 70 NB) values (77k) measured by the Bureau were below the Annual 
Median Objective of 0.025 mg/l. Even l f the discharge were continuous, the 
annual median objective would be achieved. 

Two NH j values slightly exceed the 0.16 mg/l maximum objective (0.171 mg/l 
and 0.200 mg/l). Both high values were within the effluent field during a 
dry-weather conditions with relatively high (7.7) ambient pH levels. These 
two high pH levels are believed to be an artifact of the sampling proce
dure (see Appendix B, Previous Studies) and are not representative of the 
pH In the effluent field. Actual surface pH levels were probably 0.5 to 1.0 
pH units lower than reported, which would have yielded un-disassoclated 
ammonia levels that would have been within the applicable Basin Plan 
objectives. 
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Notwithstanding the possibility that the two high NH} values are an arti
fact of sampling, occasional real or apparent violations of the NK3 objec
tive aay occur in the future. Since the Basin Plan maximum objective of 
0.16 mg/l is based on "—the protection of the migratory corridor running 
through Central Bay.."(1986 Basin Plan)" and Islais Creek Is well removed 
from the corridor, the Program requests the South Bey maximum objective of 
0.4 mg/l for NH3 

Besln Plan Table m 2-a Objectives 

The RWQCB bas receiving water objectives for 10 toxicants other than 
ammonia. The water quality objectives for the other toxicants ere Identical 
to the effluent limitations for the Quint Street Outfall discharge. There
fore, achievement of water quality objectives for other toxicants ere 
discussed in the preceding section on Effluent Limitations. 
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PROTECTION OF BENEFICIAL OSES 

In Its Basin Plan, tbe RWQCB designated the following beneficial uses for 
the Central San Francisco Bay: 

Industrial Service Supply (IND) 
Industrial Process Supply (PROC) 
Navigation (RAV) 
Water Contact Recreation (RZC-1) 
Non-Water Contact Recreation (REC-2) 
Ocean Commercial and Sports Fishing (COMM) 
Wildlife Habitat (WILD) 
Preserve tion of Rare and Endangered Speclea (RARE) 
Fish Migration (MIGR) 
Fish Spawning (SPWN) 
Shellfish Harvesting (SHELL) 
Esturine Habitat (EST) 

This section provides s description of the actual beneficial uses of Islais 
Creek along with a discussion of the probable impacts on those uses 
resulting from the use of the Quint Street Outfall for wet-weather effluent 
disposal. 

INDUSTRIAL SERVICE SUPPLY AND INDUSTRIAL PROCESS SUPPLY 
[IND and PROC) 

There is no known existing or proposed Industrial use of Islais Creek 
waters. 

NAVIGATION 

Since the closure of the coconut o i l processing plsnt In 1985, the only 
portion of the Creek that la uaed for navigation la the section adjacent to 
Pier 80. The discharge of e secondary effluent should have no discemable 
Impact on navigation. 

MATER CONTACT AND NON-WATER CONTACT RECREATIONAL USES 
(REC-1 and REC- 2) 

The Program retained Urlbe end Associates to characterize recreational 
uaes of the Creek, describe existing land use of the shoreline, end re
search pending changes l n land use which could potentially result l n 
Increased recreational uses of the Creek. The following paragraphs ere 
quoted from the Executive Summary for their report end the complete study 
report Is included In this report es Appendix C. 
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"The purpose of beneficial use monitoring was to determine what 
human activities occur along the shoreline of the Creek and in and 
on its watera during the wet-weather season- Monitoring was con
ducted during twelve four-hour visits during December 1666 and 
January 1989. Bach activity observed was classified as falling 
within one of the four beneficial uses Identified for the Creek: 
Navigation, Commercial, Mater-Contact Recreation, and Hen-Mater 
Contact Recreation. An "Other* category was created for activities 
not fitting Into any of these categories. The number of people par
ticipating in eech activity, the location, end the time of dey, dey 
of week, temperature, weather and tide level were also recorded. 

The eversge number of people observed using the Creek during one 
monitoring visit was 19.5, with m high of 33 and a low of 6. Naviga
tion end Commercial users were most common, accounting for 60* of 
the total use. The locations with the most activity were Pier 60, the 
northeast mini-park, and Pier 84. The breakdown among use cate
gories on eny given dey did not show eny clear pattern. The number 
of users observed on weekends and weekdays was fairly similar, and 
no trends of increasing or decreasing use over the two-month study 
period were seen. 

The study area for the existing land use study is bounded by Army 
Street es extended to the Bay, Highway 280, end Evans Avenue es 
extended to Indie Basin. This 1.5 square mile area is largely 
industrial, with numerous empty lots, streets covered by railroad 
tracks, large warehouses, light Industry, end euto wreckers lots. 
Although e parcel-by-parcel analysis was not performed for this 
study, comparisons with s San Francisco Department of City Planning 
study performed in 1986 ahowed no major changes ln the types of 
businesses now in the neighborhood. 

In [the] future, the neighborhood is expected to remain relatively 
stable. Much of the area is considered Port Priority Area, ensuring 
the continued use of the Islais Creek shorelines for maritime uae. 
Some conversion of old warehouses Into new businesses is starting 
to occur. Increased development of the North end South Container 
Terminals by the Port of San Francisco can reasonably be expected 
to occur. Mo other major projects are currently pending In the 
study area." 

The wet-weather effluent discharged through the Quint Street Outfall will 
be disinfected with sodium hypochlorite (end dechlorinated). Such an 
effluent should have no adverse Impacts on either weter contact or non-
water contact recreational uses. 
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OCEAN fMARINE 1 COMMERCIAL AND SPORTS FISHING 

Zn recent years, commercial herring fishermen have gil l -net ted Pac i f ic 
herring within I s la i s Creek, however no data i s available on the magnitude 
of the catch within the Creek. During their twelve 4-hour recreational use 
counts Drlbe and Associates counted a total of 23 individuals sport f i sh ing 
and three individuals crabbing i n Is la is Creek (Appendix C Table 2.45-C). 

Use of the Quint Street Outfal l f o r discharging secondary eff luent during 
wet-weather i s not expected to have a measurable adverse impact on the 
commercial or sports f i sher ies found l n I s l a i s Creek fo r the following 
reasons: 

The eff luent f i e l d w i l l be a low sa l in i ty , surface f i e ld . The f i s h 
species i n the Creek are a l l oceanic species that w i l l avoid the 
th in surface layer of low sa l in i ty . 

The Southeast secondary eff luent i s of low toxic i ty (EA Associates, 
1089). The Speckled sanddab, Citharichthys stigmaeus i s the most 
sensit ive species with a No Observable Effects Level (NOEL) t o le r 
ance of 10% effluent. This species (which i s found i n Is la is Creek) 
i s a demersal (bottom dwelling) species, consequently i t i s unl ikely 
that this species would ever be exposed to the effluent at con
centrations approaching i t s NOEL tolerance leve l . 

WILDLIFE HABITAT 

This benef ic ia l use designation refers to r ipar ian and wetland waterfowl 
habitat. Since the bulk of the shoreline of Is la is Creek Is developed fo r 
maritime uses, there are no areas of consequence that could be considered 
r ipar ian or wetland habitat l n the Creek. 

PRESERVATION OF RARE AND ENDANGERED SPECIES 

There are no known rare or endangered species l n Is la is Creek. A l l f i s h 
species found In the Creek are species that are commonly found l n north
east Pac i f i c Ocean waters from Baja Cal i forn ia to the Gulf of Alaska (Hart 
1973). 

FISH MIGRATION 

This dead-end backwater Is well removed from any of the migratory routes 
through Central Bay, therefore, effects on migrating species are unl ike ly . 
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FISH SPAWNING 

Over the pest f i v e years 70% of Pac i f ic herring spawning In the Bay has 
occurred along the San Francisco waterfront (Bay Bridge to Sierra Point). 
I s la i s Creek and the area immediately offshore of the mouth of I s la i s 
Creek may account fo r 1% to 2% of the to ta l Herring spawning. Herring 
spawning typ ica l ly occurs between late October through March. Herring w i l l 
use the pier p i l ings and rock substrates to spawn. (Montgomery Engineers 
1968). 

Ecological Analysts ' (EA) 1980 Impingement studies mt the P.CL* E. Potrero 
H i l l power plant located 0.4 mile north of the mouth of I s la i s Creek, 
Indicates that the Northern anchovy and gobbles also spawn along the 
southeastern San Francisco waterfront (EA, 1980). However, l t Is not known 
whether these species actually spawn within Is la is Creek. 

The fact that Pac i f ic Herring now successful ly spawn within Is la is Creek 
during wet-weather conditions Indicates that this species does not f i n d 
present conditions In the Creek Inhospitable fo r spawning. Even with a 
Quint Street discharge of wet-weather effluent, future loadings of p o l l u 
tants to Is la is Creek during spawning season w i l l be reduced from present 
conditions. In addition, use of the Quint Street Outfal l f o r wet-weather 
eff luent disposal w i l l provide an expeditious means for the Program to 
achieve CSO control throughout the San Frandaco portion of the spawning 
grounds, thereby achieving improvements to the overal l conditions of the 
herring spawning grounds. 

SHELLFISH HARVESTING 

There are only acattered populations of bay mussels [Mytilus edulls) l n 
Is la is Creek. There Is one small clam bed along the north bank of the 
Creek immediately east of the Third Street Bridge. (Sutton, 1978). In 1978 
th i s 210 m bed contained an estimated 1200 legal s ize (>38mm she l l length) 
Japanese Utt leneck clams (Tapes Japonic*, now known as Tapes philip-
pinarum ) and 14,400 juveniles of three species (Tapes Japonic*, Macoma 
nature and Macoma inguinata). This area Is the only area within the Creek 
with appropriate substrate conditions fo r the Japaneae Uttleneck clam. The 
Utt leneck clam appears to be the only species u t i l i zed fo r either food or 
bait. Sutton observed signs that fishermen occasionally take these clams 
f o r use as bait. 

Zn January 1967, the State Mussel Match (SMW) Program retrieved samples of 
transplanted Cal i forn ia mussels which had bean deployed In the Creek over 
the previous 4 months mt a s i te approximately 600 feet east of the 3rd 
Street Bridge. Tissue analytes Included 7 metals, 21 pesticides (not Includ
ing Isomers and metabolites) and 2 PCB's (Phil l ips 1988).The SMW data fo r 
their I s l a i s Creek transplants Is contained In Appendix E. 
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The Food and Drug Administration (FDA) has set Action levels (or Tolerance 
Levels) f o r eleven trace organics and one metal (methyl mercury) i n s h e l l 
f i s h tissue. The National Academy of Sciences recommends lower levels fo r 
two of the organics (DDT and PCB), and the California Department of Health 
Services (DHS) has published advisories fo r mercury mt a lower l eve l than 
the FDA Action Level. 

The State Mussel Match Program also compares the i r data against Median 
International Standards (MIS) which they calculate from a 1083 United 
Nations compilation of International standards fo r seafood quality. The MIS 
values are Indicative of possible health effects, however, they have no 
legal significance l n California. 

There were no analytes above FDA, DHS, HAS or MIS human health c r i t e r ia . 

Present day discharges to Is la is Creek do not appear to adversely impact 
she l l f i sh populations. Even with use of the Quint Street Outfall fo r ef 
f luent disposal, future discharges of contaminants to the Creek w i l l be 
reduced. Therefore, no adverse impact on she l l f i sh populations i s expected 
as a consequence of using the Quint Street Outfal l for wet-weather e f 
f luent disposal. 

The CSOs into I s la i s Creek w i l l cause bacteriological contamination of the 
she l l f i sh . However, the Quint Street Outfal l discharge w i l l be chlorinated 
and de-chlorinated, consequently th is discharge should not adversely 
affect the bacteriological quality of the she l l f i sh . 

ESTURINE HABITAT 

The discharge f i e l d from the Quint Street Outfal l w i l l be confined to the 
uppermost l k meter of the water column. The f i e l d w i l l be Intermittent and 
flushed from the Creek typica l ly within two days af ter cessation of d i s 
charge. With the exceptions of pH, ammonia and s i lver , a l l Basin Plan Table 
H I -2a water quali ty objectives w i l l be achieved. Instances of non-attain
ment of the water quali ty objectives w i l l be Infrequent and generally of 
minor excursion outside of the range of the objectives. 

Eff luent tox ic i ty data Is not available fo r wet-weather eff luents . The 
recently completed eff luent characterisation study suggests that the 
Southeast Mater Pollut ion Control Plant dry-weather eff luent l a of low 
toxic i ty . The speckled sanddab CSthmrichthym stigmaeus was the most 
sensi t ive species tested with a No Observable Effects Level (NOEL) s e n s i 
t i v i t y of 10% eff luent . The wet-weather eff luent Is not expected to be more 
toxic than the dry-weather effluent, l f anything, It may be less toxic than 
dry weather eff luent because of the lower ammonia levels . 
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Most resident species l n the Creek are demersal (bottom dwelling) species 
which w i l l be well below the effluent f i e l d and consequently unaffected by 
the discharge. Pelagic f i s h and most sooplankton can readily avoid the low 
sa l in i ty eff luent f i e l d as the f i e l d w i l l occupy only the uppermost 10* of 
the water column. 

The settleable sol ids content of a secondary eff luent Is t r i v i a l (usually 
below detection limits), therefore, measurable Impacts on the physical or 
chemical properties of the seabed of the Creek are unlikely. Reduction of 
CSOs to Is la is Creek w i l l result In a marked reduction i n the discharge of 
settleable solids to the Creek, thereby improving conditions of the seabed 
of the Creek. 
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BAYSIDE ZH FACILITIES 

The Bayside ZH f a c i l i t i e s w i l l consist of additional influent pumping and 
wet-weather treatment f ac i l i t i e s to complete CSO control on the Bayside, 
along with any additional disposal f a c i l i t i e s which may be needed to f u l l y 
comply with the RWQCB's requirements fo r eff luent disposal during wet-
weather. 

ISLAIS CREEK PUMP STATION (AND RELATED IKT AXE AND DISCHARGE LINES) 

The I s la i s Creek Fec i l i t i es (see Background section) w i l l provide the 
collection and storage f ac i l i t i e s needed to capture wet-weather flows 
tr ibutary to Is la is Creek. A major influent pump l n the Is la is Creek area 
i s needed to move the collected flows from Is la is Creek Faci l i t ies to the 
Southeast Mater Pollution Control Plant fo r treatment. With a l l alternatives 
Involving either a new Bay Outfall or export to the Ocean Outfall addi
t ional eff luent pumping capacity w i l l be needed. The Program favors com
bining the influent pumping and effluent pumping (if needed) functions into 
a single pump station that would be situated on the property along the 
north side of Evans between Rankin Street and the 1-280 freeway. 

The pumping capacity fo r pumping Influent to the Southeast Water Pol lut ion 
Control Plant could range from 110 MGD to 220 MGD. Effluent pumping capa
c i ty (if needed) could range from 140 to 460 MGD. 

If the RWQCB grants the amendment request, only the Influent pumping 
section of the pump station would be needed In i t i a l ly . However, because of 
the complex piping network i n and around the pump station, the Program 
would construct portions of the eff luent pumping Intake channels as part 
of the In i t i a l construction, thereby, f ac i l i t a t ing a future addition of the 
eff luent pumping functions. 

BAYSIDE i n TREATMENT FACILITIES 

The Program must provide additional treatment capacity f o r the Southeast 
Zone In order to f u l l y achieve the RWQCB's requirements fo r CSO control. 
The amount of additional treatment capacity could be a small as 40 MGD l f 
the 32,500,000 gallon option fo r the Ialais Creek Fac i l i t i es Is bui l t and ap
proximately 10 MGD of wet-weather flow l n the south of Market area l a 
redirected from the Channel Outfalls Consolidation to the Northshore CSO 
fac i l i t i e s . The economic trade-offs between treatment capacity and storage 
capacity are driven by the disposal location question. The disposal of the 
additional 40 MGD of wet-weather flow could be accomplished through 
exis t ing outfa l l s l f the RWQCB grants exceptions to their discharge p roh i 
bit ions fo r the Quint Street Outfall . However l f the amendment request l a 
denied, the Program would have to provide additional disposal capacity. 

The largest Increase In treatment capacity under consideration Is an 
additional 110 MGD capacity. The 110 MGD Increase would bring the to ta l 
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Bayside peak-wet-weather-flow capacity (including North Point Water 
Pollution Control Plant) to the 460 MGD recommended by the original South
west Water Pollution Control Plant f a c i l i t y Planner (Metcalf a Eddy, 1080). 
Thia would most easi ly be accomplished by converting the Southeast Mater 
Pollut ion Control Plant to a •split-flow* mode during wet-weather. S p l i t -
flow Involves operating the 160 MGD primary process f ac i l i t i e s In para l le l 
with the 140 MGD rated capacity of the secondary process f a c i l i t i e s . The 
Improvements needed at the Southeast Mater Pollution Control Plant to 
Implement sp l i t - f low Include an additional 140 MGD of headworks capacity. 
Interior modifications to tha piping and an additional 140 MGD of d i s infec
t ion capacity. 

Switch over during wet-weather from normal series operation of the primary 
and secondary process units to para l le l (split-flow) operation should not 
be quantitatively different from the normal d i f f i cu l t i e s of responding to 
the rapid changes of both Influent volume and characteristics that nor
mally occur during wet-weather (Malcolm Pirnie, 1980, and CHjK-Hi l l 1980). 

Spl i t - f low l a one of the two more promising treatment alternatives the 
Program i s evaluating for the 250 MGD peak-wet-weather-flow alternative 
fo r wet-weather. The other promising alternative Is piping and other 
Interior modifications to allow an Increase In the capacity of the primary 
process units to 250 MGD (Primary maximization). 

Under either the 250 MGD spl i t - f low alternative or the 250 MGD primary 
maximization alternative, additional dis infect ion capacity w i l l be needed. 
Zn order to implement the proposal of discharging only secondary eff luent 
to I s l a i s Creek, the secondary eff luent must be kept segregated from the 
primary eff luent through the dis infect ion process. The cost estimates and 
schematics i n this report are based, on the assumption that a new chlorine 
contact channel with 110 MGD capacity w i l l be needed to achieve the e f 
f luent segregation aa l t may be Infeasible to part i t ion the exis t ing 
contact channels so that they could be used to provide segregated d i s i n 
fect ion of primary and secondary eff luents . 

Under either of these alternatives, the capacity of the Korth Point Water 
Pol lut ion Control Plant would be increased to approximately 155 MGD. The 
plant has a rsted capacity of 140 MGD, however, on several occasions In 
the past, l t has been operated at rates of 160 MGD to 160 MGD with no 
discernible degradation In eff luent qual i ty (CH2M-BILL 1981, BWPC 1989). 
Minor modifications at several hydraulic constrictions within the plant are 
proposed to Improve operations at these higher rates. 

The surface loading rate at 155 MGD would be approximately 2300 gallons 
per square foot per day (gal/ft /day). Zn 1981, the Program conducted a 
series of forc ing tests at Borth Point Watar Pollution Control Plant. 
Surface loadings rates up to 3600 ga l / f t /day were evaluated. These tests 
showed that the North Point Water Pollution Control Plant could meet i t s 
NPDES Permit requirement* at ratea approaching 3000 ga l / f t /day. 

Only 140 MGD of North Point Water Pollut ion Control Plant capacity l a 
needed for CSO control In the Northshore Area. Therefore additional capa-
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city i s available to u»e for CSO control In other zones If flows from those 
areas can ba routed to the North Point Hater Pollution Control Plant. By 
modifying the drop outs and diversion weirs In the aouth of Market area 
approximately 10 to 16 MGD of flow now flowing Into the Channel Outfall 
Consolidation structure can be redirected to tha North Point Mater P o l l u 
t ion Control Plant. This would reduce tha flow now pumped to the Southeast 
Hater Pollution Control Plant during wet-weather, thereby providing addi
t iona l capacity at the Southeast Hater Pollution Control Plant fo r wet-
weather flows originating l n the Southeast sector of the City. 

DISPOSAL ALTERNATIVES 

In Its 19SB Cease and Desist Order 68-105, the RWQCB set a deadline of May 
1, 1990 to aelect an alternative to address their prohibition against wet-
weather discharges with less than 10:1 In i t i a l di lut ion. The Program has 
three basic alternatives available to address thia prohibition. 

1. Construct a new offahore ou t fa l l with d i f fuser l n San Fran
cisco Bay at a cost of between $106,500,000 and $137,000,000. 

2. Construct a Crosstown Transport to convey Southeast Water 
Pollut ion Control Plant eff luent to the headworks of the 
exis t ing Southwest Ocean Outfall at a cost of between 
$206,550,000 and $258,100,000. 

3. Procure an exception to this discharge prohibition fo r the 
wet-weather flows In excess of the 110 MGD capacity of the 
Southeast Water Pollution Control Plant offshore ou t fa l l at 
Pier 60 which would cost approximately $61,520,000. 

These costs are total project costs and include the Influent pumping costs 
and Increased treatment capacity costs fo r CSO control totaling $61,520,000 
(described i n the previous section). 

Bay Disposal Alternatives 

A new Bay ou t fa l l could be s ized to carry tha f u l l Peak-wet-weather-flow 
capacity of the treatment f ac i l i t i e s ultimately provided fo r the Southeast 
Zone or It could be s ized on the premise of continuing to use the Pier 80 
ou t f a l l f o r 110 MGD of tha total peak-wet-weather-flow treatment capacity. 

In 1988, the Program retained James M. Montgomery Associates to update and 
re-evaluate ear l ier planning proposals fo r a possible new Bay Outfal l . 
Montgomery's evaluation was predicated on a 320 MGD peak-wet-weather-
flow capacity from the Southeast zone wet-weather treatment f ac i l i t i e s . 
They considered three disposal options In th is evaluation. 
(James M. Montgomery 1988) 
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320 MGD Peak-Wet-Weather-Flow l a y Disposal Option 

Dnder this option, a l l dry-weather How and 210 MGD of wet-weather 
flow would be discharged through a now 76 Inch diameter out fa l l off 
of central basin. The 1600 foot long d i f fuser section would beg'n 
6000 feet offshore (measured orthogonal to the shoreline) and would 
be l n 66 feet of watar. Tha d i f fuser would have two hundred 4k" 
diameter porta In four-port r i sers located on 12-foot centers. The 
remaining 110 MGD peak-wet-weather-flow from the Southeast Mater 
Pollut ion Control Plant would by discharged through tha exist ing 
Pier 60 Outfall . 

210 MGD Peak-Wet-Weather-Flow Bay Disposal Option 

During dry-weather, a l l Southeast Water Pollution Control Plant 
aff luent would be exported to Ocean Outfal l v i a a Crosstown Force 
Main. During wet-weather, disposal of Southeast Water Pollut ion 
Control Plant eff luent would be at three sites. Flows up to 110 MGD 
would continue to be exported to the Ocean Outfall . 100 MGD of the 
320 MGD peak-wet-weather-flow would be discharged through a 54 
Inch Bay ou t fa l l off of Central Basin. The 288-foot long d i f fuse r 
section would begin approximately 3000 feet offshore and l t would 
be In 38 feet of water. The d i f fuse r would have th i r ty - s ix 6 Inch 
diameter porta positioned on 2-port r i sers at 16-foot centers. This 
d i f fuse r design would be essential ly the same design as the pre
sent Pier 80 Outfall . The remaining 110 MGD peak-wet-weather-flow 
from the Southeast Water Pollution Control Plant would be d i s 
charged through the exist ing Pier 60 Outfal l . 
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110 MGD Poak-Wet-Weather-Flow Bay Disposal Option 

During dry weather, a l l Southeast Mater Pollution Control Plant 
aff luent would be exported to the Ocean Outfall v i a a Crosstown 
Tunnel. During wet-weather 210 MGD would be exported to the Ocean 
Outfall , the renainlng 110 MGD would be discharged to the Bay 
through the exist ing Pier BO Ou t f a l l 

Predicated I n i t i a l dilutions (EPA's EMERGE Modal) f o r the 210 MGD ou t f a l l 
would be about 35:1 under either worst-case dry-weather assumptions or 
worst-case wet-weather assumptions. Predicted In i t i a l dilutions under 
typ ica l dry weather conditions at the 210 MGD out fa l l d i f fuser would exceed 
500:1. Predicated worst-case wet-weather di lut ion fo r a new 100 MGD Bay 
ou t f a l l would be 20:1. Theae dilutions are adequate to achieve a l l preaent 
RWQCB receiving water objectives fo r toxicants. 

An eff luent pump station and approximately IH miles of onshore piping 
would be needed to connect the Southeast Water Pollution Control Plant to 
the l andfa l l of either new out fa l l . 

Schematic layouts of the two new Bay out fa l l proposals are shown In Figure 
4. Prof i les , typ ica l sections and engineering data are reproduced In Appen
dix B. 

Ocean Disposal Alternatives 

A comparable s iz ing decision exists fo r exporting Southeast Water P o l l u 
t ion Control Plant eff luent to the Southweat Ocean Outfall through a 
Crosstown Transport. The Program could decide to export only the actual 
110 MGD peak-dry-weather-flow (PDWF) of the Southeast Water Pollution 
Control Plant to the Ocean Outfall and u t i l i ze exist ing Bay out fa l l capacity 
to handle the balance of the peak-wet-weather-flow discharge from the 
southeast treatment f ac i l i t i e s . This alternative would leave a 40 MGD to 110 
MGD def ic i t In wet-weather disposal capacity depending on the peak wet-
weather flow capacity of the Southeast Water Pollution Control Plant.A 
variant of thia alternative would be to export 140 MGD to the Ocean. I f the 
Southeast Water Pollution Control Plant was Sized at 250 MGD, this 140 MGD 
Ocean export plus the 110 MGd capacity at Pier BO would provide the 
needed disposal capacity. 

I f 110 MGD or 140 MGD l a exported to tha Ocean Outfall , th ia would be most 
economically accomplished by construction of a near surface force main 
with an approximate Inside diameter of 78 Inches. 

I f the Program decides to also export a s ignif icant portion of wet-weather 
flow to the Ocean Outfall , construction of a deep tunnel could be prefer 
able to construction of a large diameter surface force sain. The long 
length of auch a tunnel establishes a minimum practical Inside diameter of 
9 feet to provide fo r adequate working room during construction. A 9-foot 
diameter tunnel would have adequate hydraulic capacity to convey the f u l l 
peak-wet-weather-flow capacity of the Southeaat zone treatment f a c i l i t i e s 
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B A Y O U T F A L L A L T E R N A T I V E S 
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to the Ocean Outfall . The Ocean Outfall has adequate resainlng capacity to 
handle a total export of Bayside wet-weather flow. The Program, therefore, 
would use the Pier 60 out fa l l only during emergencies. 

evaluation of Diacharge Alternatives 

The Bayside H I f ac i l i t i e s plan w i l l cover a host of treatment and d i s 
charge alternatives. The evaluation of diacharge alternatives l n th is 
report Is limited to comparing the most l i k e l y Bayside ZZZ f ac i l i t i e s If mn 
amendment l a granted for wet-weather discharge through the Quint Street 
Outfal l with the least expensive Bay disposal and least expensive Ocean 
disposal alternatives to achieve f u l l compliance with the RWQCB's require
ments. Comparable treatment rates and treatment process at the Southeast 
Hater Pollution Control Plant are assumed for a l l three systems. 

The three discharge alternatives considered In this report are based on a 
250 MGD peak-wet-weather-flow spl i t - f low process at Southeast Hater 
Pol lut ion Control Plant. At this point l n the f ac i l i t i e s planning process, 
sp l i t - f low and flow maximization appear equally attractive means fo r 
achieving the requisite capacity at the Southeast Hater Pollution Control 
Plant. The costs for the two process conversions are comparable. Diacharge 
location has no bearing on the treatment process selection fo r these three 
alternatives. Therefore, the costs comparisons between these three d i a 
charge alternatives would be val id If either process i s selected. 

The proposed Is la i s Creek Pump Station would be substantially different , 
however. For the Quint Street Outfal l diacharge alternative, the pump 
station would be a 170 MGD Influent l i f t atation. For the 140 MGD new Bay 
Outfall or 140 MGD Crosstown force main alternatives the pump station 
would be both a 170 MGD influent l i f t station and a 140 MGD effluent pump 
station. Additional piping would be needed to connect the pump atation to 
the Southeast Hater Pollution Control Plant l f It also serves as an ef 
fluent pump station. 

Appendix B contains schematics showing: System flow routing fo r the I s la i s 
Creek discharge alternative. System flow routing fo r a new 140 MGD Bay 
Outfal l o f f of the Central Basin, System flow routing fo r the 140 MGD 
Crosstown force main alternative, Schematic of the spl i t - f low process at 
Southeast Hater Pollution Control Plant and Schematic of the flow maximiza
t ion process at Southeast Hater Pollution Control Plant. 
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Table 4 shows major Una ltam costs fo r thase three discharge alterna
tives. These costs axe predicated on an INR Index of 6517 (January to June 
1987) which the Program haa adopted as a common coat Index fo r a l l Bayside 
H I Planning Studies. 

Assuming spl i t - f low process at the Southeast Water Pollution Control Plant, 
the costs fo r the remaining work to f u l l y achieve the RWQCB's CSO require-
aents would be $61,520,000 (total project l i f e coats). 

This costs comparisons show that the least expensive Bay disposal a l t e r 
native to achieve a l l of the RWQCB's requirements during wet-weather would 
cost $30 mil l ion more i n contract costs than the Is lais Creek discharge 
alternative (assumes amendment request l a approved). If a l l project costs 
including engineering, administration, contingencies land, and the present 
worth of the operations and maintenance (0&M) costs fo r a 90-year assumed 
project l i f e , are considered, the cost d i f fe ren t ia l would be $45 mllllon.The 
least expensive ocean disposal alternative would cost $90,000,000 more i n 
contract cost and $145,000,000 i n project l i f e costs than the Is la is Creek 
disposal alternative. 
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BAYSIDE m FACILITIES 

COST COMPARISON 
DISCHARGE TO ISLAIS CREEK 

VERSUS FULL COMPLIANCE 

(Assumes Split-Flow 9 Southeast WPCP) 

COST (in SMillions) 

Quint New 140 140 MGD 
Street MGD Bay X-Town 

Element Outfal l Outfal l Force Main 

Is la is Creek Pump Station 
Piping ICPS to SEWPCP 
140 MGD Outfal l Onshore 
140 MGD Offshore Section 
X - Town Force Main 
Energy Recovery 

Common Elements 

Capacity Mods, t NPWPCP 
Flow Redirection S/Market 
Spl i t Flow i SEWPCP 

Sub-total 

Miscellaneous Costs 

Contingencies 9 10* 
Professional Services 9 16% 
Land f I s la i s Creek PS 
Present Worth of 0&M 
Salvage value (30 year) 

Total 

15.91 23.31 36.35 
0.96 1.14 1.14 

NA 4.54 NA 
NA 18.25 MA 
NA NA 65.74 
NA NA 2.24 

0.32 0.32 0.32 
0.11 0.11 0.11 

12.06 12.06 12.06 

29.36 59.73 119.65 

2.94 6.97 11.99 
4.70 9.56 19.13 
1.60 1.60 1.60 

25.13 34.60 63.49 
(2.21) (4.96) (9.56) 

61.62 106.60 206.55 

Costs are ENR 5517, Jan.-June 1987 
Present day (2/90) Coats would be about 6* higher. 
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MODIFICATIONS TO TEE QUINT STREET OUTFALL 

At the suggestion of RWQCB staff, the Program Investigated the f ea s ib i l i t y 
of modifying the Quint Street Outfall to lessen the adverse Impacts of the 
I s la i s Creek discharges (affluent and CSO). Two alternatives that are 
considered are to: 

1) Relocate the out fa l l to the head-end of Is la is Creak l n order to 
provide improved f lushing of the large CSO f i e l d from the CSO 
structures at the head-end of the Creek. 

2) Modify the exit geometry of the Quint Street Outfal l to obtain 
better dilutions and consequent better compliance with the Basin 
Plan water quali ty objectives. 

RELOCATION TO THE HEAD-END OF THE CREEK 

Average annual hours of operation under present and future conditions of 
wet-weather discharges to Islais Creek are as follows: 

Present Future 
Conditions Conditions 

Quint Street Outfal l 440 653 

CSO Structures 102 36 

Consequently, during v i r tua l ly a l l atorm events, the discharge of South
east Water Pollut ion Control Plant eff luent to the Creek w i l l persist fo r 
several hours to several tens of hours af ter cessation of a combined sewer 
overflow. By relocating the Quint Street ou t fa l l to the head-end of the 
Creek, the Southeast Water Pollution Control Plant effluent would provide a 
high quali ty eff luent to f lush the CSO f i e l d from the Creek following 
cessation of an overflow. The 140 mgd eff luent f i e l d w i l l typica l ly Induce 
surface-layer current ape eds of between 15 and 25 cm/sec. towards the 
mouth of the Creek, which theoretically would f lush the remaining CSO f i e l d 
from the Creek i n two to four houra compared the twenty-four to f o r t y -
eight hour f lushing time estimated by CH2M-HU1 (see Appendix B). The total 
time for the Creek to return to pre-discharge conditions (95% of ambient 
sal ini ty) would remain unchanged, however. 

A major disadvantage of th is relocation would be that the eff luent f i e l d 
would have an additional 450 meters to t ravel before reaching the aouth of 
the Creek, thereby increasing residence time i n the Creek. 

• The CH2M-H111 f lushing time estimate i s actually fo r the effluent f i e l d , 
CSO f lushing time, however, would be comparable. 
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The longer residence time would lead to an Increase i n seabed deposition 
of flocculated eff luent aollds. The predictive uncertainties inheri t i n the 
available circulat ion aodels and seabed deposition aodels are of suf f ic ien t 
magnitude that i t i a not possible to estimate whether th is relocation 
proposal would resul t l n an increaae or decrease i n the combined Impacts 
of the two discharges on the seabed conditions of tha Creek. Any Increase 
or decrease i n to ta l seabed deposition would be email, however. 

Costs to relocate the effluent discharge f roa Quint Street to the head-end 
of the Creek are estimated at $5,200,000 l n 1989 dollars. Because of the 
uncertain benefits. If any, of th is proposal, the Program does not recom
mend the relocation of the eff luent ou t fa l l to the head-end of the Creek. 

OUTFALL EXTENSION WITH AND WITHOUT DIFFUSER 

The other alternative to potentially minimize the impacts of the Quint 
Street discharge i s a short extension of the ou t fa l l coupled with a low
ering of the elevation of the out fa l l and possible provision of a short, 
multi-port d i f fuse r section. The present Quint Street discharge essential ly 
f loats on the surface of Creek with only minimal i n i t i a l di lut ion (0.4:1 to 
1:1, parts seawater to parts effluent). By lowering the crown of the d i s 
charge from the present elevation of 4-1.2 feet MLLW to an elevation below 
-3 feet MLLW, the quantity of sal t water available for di lut ion would be 
increased and dilutions of between 1.5:1 and 3:1 should be achievable 
without a d i f fuser . Sl ight ly better average dilutions would be obtainable 
by adding a short (30-foot to 60- foot) d i f fuser section consisting of 12 to 
15 pairs of 24 inch to 36 inch d i f fuser ports. A long di f fuser section (100 
feet to 200 feet) does not appear feasible as; a) ou t fa l l head losses would 
increaae to the point that effluent pumping would be required, which would 
be expensive; b) the d i f fuser would extend into the center of the channel, 
thereby, creating an obstacle to future maritime uaea of the west end of 
the Creek and c) the maximum achievable In i t i a l di lut ion at this s i te 
appears to be limited to about 6:1 due to the minimal t ida l circulat ion i n 
the Creek, consequently, a long d i f fuse r would provide l i t t l e additional 
performance over a short d i f fuser . 

Costs fo r a short ou t fa l l extension with or without d i f fuser ports would be 
between $800,000 and $1,200,000. As noted abova, the advantage would be 
better d i lu t ion and closer achievement the Basin Plan receiving water 
objectives. The potential disadvantage of thia proposal (aside from cost) 
are greater seabed deposition of sewage aollds within tha Creek as a 
consequence of both the greater f locculat ion that w i l l occur as a resul t of 
the mora rapid mixing and of a probable reduction i n the eastward veloci ty 
of the eff luent f i e l d . 

Any relocation or modification to the Quint Street Outfall w i l l require 
approvals or permits from the Port of San Francisco, the US Army Corps of 
tnglneerm and the Bay Conservation and Development Commission (BCDC). The 
costs given above fo r these two proposals considers only engineering 
aspects of the proposal. No investigation has been made of additional 
costs that could be incurred to sa t i s fy terms of the requisite permits. 
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If continued use of the Quint Street Outfall Is to be for a re la t ively short 
period of time (five to ten years), modifying the exit geometry to provide 
better dilutions does not appear worthwhile. However, If the Quint Street 
out fa l l were to remain i n permanent operation, additional studies directed 
at minimizing i t s Impacts would ba worthwhile. 
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PRETREATMENT PROGRAM 

FOR SMALL QUANTITY GENERATORS 

Over the pest decade and a half, the City's Industrial waste Division has 
acquired considerable data on natal contributions f roa major indus t r ia l 
sources and industries subject to categorical pre-treatment requirements. 
Industr ial sources have been controlled through implementation of EPA 
categorical standards, loca l Ordinance and Department of Public Work's 
Administrative Orders requiring Industrial dischargers to minimize or 
eliminate discharges of metals where practical . Over this period the 
quantity of metals i n the influent to the Southeast Mater Pollution Control 
Plant has been reduced by approximately 80%. 

Major indust r ia l sources and categorical pretreatment industries are now 
controlled to the maximum extent practical . In order to achieve fur ther 
reductions i n Influent metal levels, i t w i l l be necessary to Identify and 
control small indus t r ia l sources. 

Consequently, the City i s currently undertaking a aeries of measures to 
fur ther reduce the introduction of metals from email industr ia l sources 
into the sewer system on the east side of the City. Such ef for t s are 
designed to resul t i n a measurable reduction i n metals discharged i n 
during dry-weather at the Pier SO Outfall and during wet-weather at the 
Quint Street Outfal l and the four operational combined aewer overflow 
structures i n the Creek. The components of this ef for t are as follows-. 

AMEND INDUSTRIAL WASTE ORDINANCE TO INCLUDE METALS 

The City's Industr ial Waste Ordinance (pretreatment ordinance) applies to 
a l l non-residential dischargers regardless of size. 
This ordinance currently contains limitations on COD, o i l and grease and 
aulfides. However, with the exception of chromium, the present ordinance 
does not regulate metals (Calif. Tit le 22 requirements are enforced where 
necessary). The Program's Industr ial Waste Division has drafted proposed 
amendments to the Ordinance to Include the regulation of a l l metals now 
regulated In the NPDES permit f o r the Southeast Water Pollut ion Control 
Plant. On May 3, 1989, the Program submitted the proposed numerical s tan
dards fo r metals to the RWQCB and the EPA fo r their review and approval. 
Upon receipt of their concurrence, the Program w i l l conduct tha necessary 
public process to have the numerical l imits adopted. Once adopted, the 
Program w i l l prepare information brochures and hold workshops to inform 
the indus t r ia l community of the new standards. 
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MONITOR MAJOR INFLUENT STREAMS TO THE SOUTHEAST WPCP 

There are four major influent streams into the treatment process at the 
Southeast Water Pollution Control Plant, the 66" force main from Channel 
Pump Station, the influent l i f t pumps serving the Is la is Creak and Mariposa 
sub-basins, the inf luent l i f t pumps serving tbe Southeast Zone (Hunters 
Point, Yosemite and Sunnydale basins), and the plant recycle l ines . Begin
ning i n August 1989, the C l t y s Industrial Waste Division haa been c o l 
lecting elaultaneoue 24-hour composite samples on these streams and 
analyzing these fo r the eight metals currently regulated l n the Basin Plan. 

The purpose of th is i s two-fold: 

1) To Indicate the difference between dry-weather end wet-
weather inf luent metal content, and 

2) To Identify particular drainage basins which may con t r i 
bute unusually high amounts of any metal to the total 
Influent stream. 

SMALL QUANTITY GENERATOR INSPECTION AND FOLLOW-UP 

In order to quantify inputs from small quantity generators, the Industr ial 
Waste Division w i l l conduct block-by-block screening Inspections to locste 
small quantity generators. Where the business generates l iquid wastes such 
as waste o i l or solvents, where feasible, Industrial Waste w i l l obtain grab 
samples to quantify inputs. I n i t i a l l y emphasis w i l l be placed on motor 
vehicle repair related act ivi t ies . The concentration data w i l l be combined 
with water consumption data to produce estimates of maas emissions. 

If the quantity of metals appears s ignif icant or exceeds ordinance r e 
quirements,the small quantity generator w i l l be scheduled fo r detailed 
follow-up inspections and monitoring. Problem dischargers w i l l be targeted 
for enforcement or waste mini realization effor ts . The follow-up inspections 
w i l l begin by the th i rd quarter of 1990. 

This e f fo r t has begun In the I s la i s Creek drainage area, and w i l l even
tua l ly include the entire tr ibutary area to the Southeast Water Pol lut ion 
Control Plant. Thia e f fo r t w i l l take an estimated f i v e years to complete. 
The Program w i l l provide a status report on th is work i n each Quarterly 
Pretreatment Report beginning l n the f i r s t quarter of 1990. 

Some email quantity dischargers may be using nearby etreet drainage 
inle ts (catch basins) fo r disposal of l i qu id wastes. Industrial Waste D i v i 
s ion w i l l be collecting samples from catch basins i n the suspect Industrial 
areas i n an e f for t to quantify the problem and Identify the responsible 
parties. Several potential altes have been selected and monitoring w i l l 
begin this year. The f i r s t data w i l l be reported i n the 1990 Pre-treatment 
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Annual Report. Subsequent data w i l l be reported i n the quarterly reports 
as It becomes available. 

SMALL GENERATOR WASTE MINIMA1IZATI0K PROGRAM 

The Clty r s Solid Waste Program recently retained a consultant to: 

Perform waste audits of a minimum of 100 email quantity generators 

Develop low cost and other options fo r waste minimalixation 

Conduct a minimum of four workshops to acquaint email quantity 
generators with waste mlnimallzation techniques 

The Consultant i s scheduled to begin work In early 1990. The Clean Water 
Program w i l l be cooperating with the Solid Waste program on this study. 
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GEO*GE OEUKVEJiAN. Covt'ic-

C A L I F O R N I A R E G I O N A L W A T E R Q U A L I T Y C O N T R O L B O A R D 

I A N HANPSCO U Y REGION 
' .ni MOOON IRTTN. too* «UE 

M M * . AM* C « * 415 
4*40255 

n 

T. Ooddwrn, sxacutive Director 
ten Francisco Clean Matar Piuyiaa 
P.O. Box 360 
San Francisco, CA 94105 

Mr. OockTAim: 

26 i i°ae 
2169.6010LSm 

Thia 1 attar responds to your August 25 le t ter , i n which you propose a study 
plan f a r tasks that would lead up to an exception request for tha Southeast 
sewage treatsnent plant, lha c i ty m i l d ba requesting an exception from tha 
Basin Plan requirement of at least 10:1 I n i t i a l d i lu t ion fo r wet-weather 
dlscharges from the Southeast plant. Ma have reviewed tha draft study plan and 
conclude that i t covers tha sain points. Me have a few specif ic ccranents, 
which are given below. Z have also taken the qxxstunity to review the ci ty 's 
'wastewater improvements program as i t relates to the narrower i n i t i a l d i lu t ion 

:i 

Us 
o 
j 
0 ' 

San Francisco i s naaring a major decision point i n i t s wastewater improvement 
program, With most wastewater projects either b u i l t or i n planning/design, the 
c i t y must decide how to meet the Basin Plan's i n i t i a l d i lu t ion requirements at 
i t s Southeast plant. The ci ty 's Master Plan c a l l s for a cross-town transport, 
to take plant aff luent to the ocean o u t f a l l . Other options include a naw, 
bigger Bay o u t f a l l and a Basin Plan exception during wet-weather. San 
Francisco's decision w i l l ba affected by several factors: (1) the need for 
additional storage and/or treatanent capacity i n the Southeast area as the f i n a l 
wet-weather projects are finished, (2) tha need to revise i t s Master Plan i f 
the cross-town transport option i s not chosen, and (3) increasing loca l costs 
of wastewater projects as the Clean Water Grants program winds down. 

• 
San Francisco w i l l soon expand i t s Southeast ef f luent pump station. Af te r 
March 1989, i t w i l l ba able to discharge a l l dry-weather effluent to tha deep 
water o u t f a l l at Pier SO. However, during wet-weather periods, eff luent flows 
rates w i l l increase to a awrfwm of 210 m i l l i o n gallons par day (tagd), f a r i n 
excess of tha 110 mgd capacity of tha expanded aff luent pump atation. then 
t h i s happens, the excess flow w i l l ba discharged to I s l a i s Creek with less than 
10:1 i n i t i a l d i lu t ion . Me expect these near-shore discharges to occur at least 
ten times each year. 

A t a s t a f f l eve l , we have encouraged the c i ty to apply fo r a Basin Plan 
exception t o the i n i t i a l d i lu t ion requirement under provision "a" (inordinate 
burden placed on the discharger re la t ive to beneficial uses protected, and an 
equivalent l e v e l of environmental protection can ba achieved by alternate 
xteana). Ihe I s l a i s Creek affluent discharge would ba intermittent and would 
represent a smal 1 percentage of the Southeast plant's annual flow. Me 
understand that the c i ty can make improvements to reduce the volume, frequency, 
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f IXAL P L A * OF STUDY 

I S L A I S CRXXK XXTXRXM OUTFALL 

MXT-lflATXXX XXCEPTIOX 10:1 PILOT I OX 

OCTOBXX SO, 1SSS 

1KTX0DDCTI0X 

The purpose o f ths s tudy i s t o evaluate whether sm 
e x c e p t i o n t o the S s s l n F l e n requirement f o r 10 t i i n i t i a l 
d i l u t i o n would be, warranted i f the C i t y d ischarged a 
p o r t i o n of the wet-weather e f f l u e n t f r o a the SEWPCP Into 
I s l a i s Creek through the preeent e h o r e l i n e , aurfaee 
o u t f a l l . [D.Jones] 

BACKGROUND 

D e s c r i b e s t a tue of implementing Beyside CSO c o n t r o l 
f a c i l i t i e s . P rov ide appropr ia te graphlce(e) to dep ic t 
Beys ide CSO f a c i l i t i e s and t a b u l a t i o n s , by sub-bas in of 
average annual volumes of o v e r f l o w f o r both p r e - c o n t r o l 
and p o s t - c o n t r o l c o n d i t i o n s . [D, Jones mnd Civil Design) 

Discuss r e g u l a t o r y requi reaents f o r Bayside CSO f a c i l i 
t i e s . [£>. Jones} 

BAYSIDE I I I ALTERNATIVES 

D i s c u s s r e l e t i o n s h i p s between s torege volumes, treatment 
r a t e s a t NPWPCP and SEWPCP, and annual number and volume 
of un t rea ted CSO. [C. Phsnsrtsls 6 AT. Coffee) 

Discuss a l t e r n a t i v e s f o r tha capture of CSO being 
eva lua t ed under tha Bayelda ZXZ p l a n n i n g . Include 
acheaa t l ca and c a p a c i t i e s o f atorage l o c a t i o n s eva lua ted . 
I C . PhmnertMim AT AT. Coffee} 

D i s c u s s a l t e r n a t i v e s f o r t r e a t i n g captured CSO. A l t e r n a 
t i v e s t o i n c l u d e : 

Jncreeeed use o f tha XPWPCP. ( C . Phensrtxls # 
JT. Coft—\ 

Zncreesed capac i t y a t SEWPCP (2) convent iona l 
o p e r a t i o n and (2) s p l i t - f l o w , i . e . p r l a a r y and 
aecondary process t r e l n e operated i n p a r a l l e l 
d u r i n g wet-weether. {L. Vegsdorl etsl) 



B a f f l i n g and d i s i n f e c t i o n of decanted f l o w 
f r o a CSO r e t e n t i o n f a c i l i t i e s , [ £ . rhmnmrtxis 
S IT. Co/fee) 

Discuss a l t e r n a t l v e e f o r d i scha rg ing t r ea ted a f f l u a n t a . 
A l t e r n a t i v e s to i n c l u d e : 

Xxpor t t o Ocean by e i t h e r tunnel e r f o r c e main 
[jr. C o f f e e ] 

Hew Bay o u t f a l l designed f o r e i t h e r wet-and 
d ry weather e e r v l c e o r minimal wet-weather 
o u t f a l l t o the open bay [ i f . Cott me) 

Oee of e x i s t i n g eho re l ine o u t f a l l i n I s l a i s 
Creek ( In t e r im O u t f a l l ) [JT. C o f f e e 
ar C. Mmnda) 

Por NPWPCP o u t f a l l s , p rov ide i n i t i a l d i l u t i o n 
e s t l a s t e s (UDKKDEN) f o r f l o w ranges of 140-210 
PWWF. [C.Jones] 

A l l d i s c u s s i o n s f o r c s p t u r i n g , t r e a t i n g and d i s cha rg ing 
e f f l u e n t s ( d i s p o s a l ) w i l l Include n a r r a t i v e d e s c r i p t i o n s , 
schemat ics , c o s t s ( i n i t i a l and equ iva len t annuel) and 
e v a l u a t i o n s (advantages - disadvantages) f o r a l l a l t e r n a 
t i v e s c o n s i d e r e d . 

BENEFICIAL USES 

C h s r a c t e r l z e e x i s t i n g and proposed lend uses a long the 
e n t i r e e h o r e l i n e of I s l a i s Creek. {Drib* As soc . ] 

F i e l d survey and outs ide agency contac ta to c h a r a c t e r i s e 
e x i s t i n g b e n e f i c i a l uses of I s l a i s Creek. B e n e f i c i a l uses 
t o be c h a r a c t e r i x e d Include s h i p p i n g , commercial and 
r e c r e a t l o n e l f l e h i n g , weter contact and non-water contaet 
r e c r e a t i o n . [ B r i b e A s s o c . ) 

VET-WEATHER EFFLUENT CHARACTERISTICS 

C o l l e c t f l ow-we igh ted coapos l t a eamplee of both primary 
and aecondary a f f l u a n t a f r o a S-S wat-weether avanta a t 
SEWPCP and ana lyze f o r : 

TSS 
BOD | 
B a e l n P l a n Table 4-2 metala ( i n c . Se) 
Cyenlde 
Tote) Ammonia 
Po lynuc l ea r A r o a a t l c Hydrocarbons (PAH) 

2 
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Discuss C H f ! / H i l l v 7 9 , Chapnan ' § 6 . R i c e e t a l ' S B , and 
BWPC f i n d i n g s on bonthlc cond i t i ons l n ths Creek. 
ID. J&aem) 

Summarise C X / f / H l l l '79 ds ts on f i e h . ( J . Bo i s rno e t a i ] 

COWCLDSIDX5 AKD III COMMENDATIONS 

X x p l a i n any B a s i n P l a n requl reaent (e) tha t w i l l not ba 
ach ieved w i t h m d ischarge o f secondary wet-weather 
a f f l u e n t t o tha Creek, and auggeet ach ievab le a l t e r n a t e 
r equ i remen t (a ) . 

P r o v i d e d e s c r i p t i o n s , aeheaat lea and l i n e I t e a (major 
i t e a s ) coat a a t l a a t a a and p lann ing achedule f o r a l l 
t r a n s p o r t , a torage t ree taent and d lepoee l a laaenta o f 
the recommended a l t e r n a t i v e s f o r a c h i e v i n g CSO c o n t r o l 
r equ i r eaen t s (3) Assunlng a wet-weether excep t ion i a 
ob ta ined end (2) Assuming an excep t ion l a not for thcom
i n g . [MCC. LAV, HHP, DAJ. o teJ] 

I d e n t i f y those elements, i f any, o f the recommended 
f a c i l i t i e s which would be abandoned upon complet ion of 
the Master P l a n f a c i l i t i e s (or new Bey O u t f a l l ) . 
[A*. C o f f e e ] 

STUDY SCHEDULE 

s / i/se Submit d r a f t Study P l a n to RWQCB 
a t a f f 

1 0 / 1 / 0 6 RWQCB a t a f f completes t h e i r review 
and re turne t h e i r comments to CWP 

4 / 1 / S 9 * D r e f t s tudy repor t auba l t t ed to 
RWQCB a t a f f f o r review 

S / S 0 / S 9 P i n a l r epor t and excep t ion raqueet 
auba l t t ed to RWQCB 

•/_/99 RWQCB ha era excep t ion raqueet aa pa r t 
o f a d e f e r r e d hear ing on the r e 
issuance of tha XPDES P a r a i t f o r the 
SEWPCP 

• Weather p e r m i t t i n g 

4 
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AFPSIVDXX I 

PREVIOUS STUDIES 

Introduction 

Tho purpose of t h l o review of previous s t u d i e s r e l a t i n g t o X s l s l s 
Creek Is t o (1) summarize the fi n d i n g s of the s t u d l s s on X s l s l s 
Creek end, <2) rsvlsw thsss s t u d l s s t o determine whether the 
discharges to date through the Quint S t r e e t O u t f e l l have had s 
s i g n i f i c a n t impact on the b e n e f i c i a l use of the Creek. 

The s t u d i e s discussed i n t h i s Appendix are: (In chronological order 
of the data c o l l e c t i o n ) 

F i l i c e Prancla P. Pre1lminary Report of the E f f e c t of 
Waste E f f l u e n t e on the Bottom Pauna i n the Xa l a l a Creek 
V i c i n i t y of San Pranclaco Bay. d r a f t report l n l e t t e r 
dated 16 February 1959 to San Franclaco Departaent of 
Pu b l i c Worka 

Engineering Science Incorporated [ESI]. Characterisation mnd 
Treatment of Combined Sewer Overflows. FWPCA Grant WPD 112-
01-66. November 1967 

Sutton James E. Survey of Sport Shell fishing Potential In San 
Francisco Bay In Southern San Francisco County and Northern 
San Mateo County. F i n a l Report, December 1978 

CH2K-H111. Bayside Overflows. 2 v o l . Report f o r the C i t y and 
County of San Franclaco, June 1979 

Chapman Peter M. et a l . A Field Trial of the Sediment Quality 
Triad In San Francisco Bay. prepared by EVS Consultants f o r 
NOAA, Technical Memorandum NOS OKA 25,Rockvllle MD, March 1986 

San Franclaco Bureau of Water P o l l u t i o n Control [BWPC]. Bay 
Benthic Report - San Franclaco Bay Outfall Monitoring. 
November 1986 

Rice David W. s t s i . Organic Contaminants i n S u r f i c i a l 
Sedlaenta In San Franclaco Bay - D e l t a . Environmental Science 
D i v i s i o n , Lawrence Livermore National Laboratory, d r a f t 1.5 
November 11, 1967 

P h i l l i p s . Peter T. California State Mussel Match, 10-Year Data 
Summary, 1977-19*7. S t s t s Water Resources Control Board Water 
Q u a l i t y Monitoring Report 67-3 May 19SS 

San Franclaco Bureau of Water P o l l u t i o n C o n t r o l . Monthly S e l f -
Monltorlng Reporta 1988 -1989 and unpublished data 1989 

I - l 



Power E l i z a b e t h A. and Peter M. Chapman. Analysis mnd Bioassay 
Tasting of Sadlmants Collac tad from San Francisco Marbor 
Approaches to Plars §0 mnd 94. EVS Consultants, S e a t t l e , 
prepared f o r tha San Francisco D i s t r i c t 0. €. Army Corpa of 
Engineers, Nay 1S8S 

Zn September and October 1358, s t s f f of ths Southeast WPCP under 
the d i r e c t i o n of Profeaaor F i l i c e , o o l l s c t s d benthic grsb samples 
s t one hundred and three s t a t i o n s along ths s s s t s r l y waterfront of 
San Franclaeo Bay and analyzed theae ss a p l s s f o r par-cent v o l s t i l e 
s o l i d s snd benthic Inf suns. Ths f l v s s t a t i o n s sampled w i t h i n Z s l s l s 
Creek were t o t a l l y depauperate. V o l a t i l e s o l i d s l n ths s s d l s s n t s 
ranged from 17.7* t o 42.7* 

The 1967 ESI atudy was a CSO c h a r a c t e r i s a t i o n study, no sampling 
was done w i t h i n the Creek. The 1979 CH2M-H111 study wss undertaken 
during wet-weather conditions aeveral yeara p r i o r to the a c t i v a t i o n 
of the Quint Street o u t f a l l . The 1985 NOAA and BWPC f i e l d c o l l e c 
t i o n s were l n the summer and f a l l two yeara a f t e r the Quint Street 
O u t f a l l was placed i n operation. The 1986 LLNL f i e l d c o l l e c t i o n was 
i n February f o l l o w i n g a period of unusually heavy r a i n f a l l . 

The l o c a t i o n s of the sample c o l l e c t i o n s i t a e f o r theae studies are 
ahown on Figure E-1. The f i n d i n g * from theae etudiee are dlacuaaed 
by t o p i c i n the f o l l o w i n g sections of t h i s Appendix. 

CSO C h a r a c t e r i s t i c s 

During the 1966-67 wet-weather aeason, Engineering Science Incor
porated (ESI) undertook an extensive c h a r a c t e r i z a t i o n atudy of the 
Ci t y ' s CSOs (ESI 1967). They c o l l e c t e d a t o t a l of 120 grab aamples 
during 8 storms at Selby Street uelng a cuatom f a b r i c a t e d depth-
i n t e g r a t i n g sampler. In February and March of 1979, CK2M-B111 as 
part of a atudy of CSO'a Impacta on the Bay, c o l l e c t e d grab aamples 
during 4 storms from the Selby Street and Marin Street CSO s t r u c 
tures using standard ISCO auto-eaoplere. The CH2M-H111 data l a 
l i m i t e d t o Tot a l Suspended S o l i d s , (N-22), Coliform* (N-22) snd 
Ammonia (N-33, Incl u d i n g other CSO p o i n t s ) . 

There s r s s i g n i f i c a n t d i f f e r e n c e s l n T o t s l Suspended S o l i d s (TSS) 
data between theae two st u d i e s . Ths ESI data y i e l d s s flow-weighted 
TSS concentrstlon of 250 mg/l l n ths Selby Street CSO, wh i l e the 
CH2M-H111 data averaged 60 mg/l (The CH2M-E111 data sets f o r Selby 
snd Marin do not d i f f e r s i g n i f i c a n t l y ) . 

The Program b e l i e v e s ths d i s p a r i t y Is due to the f o l l o w i n g f a c t o r s : 

The ESI data Includes deta f o r l a r g e snd s m s l l overflows, ss 
w e l l ss both s a r l y aeaaon (November) and l a t e aeason (March) 
events. The CH2M-H111 data l a from r e l a t i v e l y lerge, c l o s e l y 
spaced atorms In February and March. 

1 - 2 
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The small diameter Intake l i n e en the X8C0 samplera used by 
CH2M-H111 could have r e a t r l c t e d the c o l l e c t i o n of large organic 
m a t e r i a l . The BSZ sampler s x t r s e t s d s 12" d l s s e t e r depth-
integrated water sample from the flow s t r s s a . 

Although the BSZ dots sppssrs to be sore r e p r e s s n t s t l v s of snnusl 
sverage overflow c h a r a c t e r i s t i c s than tha CH2N-H111 data, there l a 
no v a l i d reaaon f o r excluding ths CH2M-B111 d s t s . Us t h s r s f o r e 
svsrsged the TSS d s t s , weighted on the number of s s s p l s s i n ssch 
d sts s e t , to develop sn estimate of 220 mg/l sversge TSS concentra
t i o n f o r raw CSO'a discharged to Z s l s l s Creek. BOD. everaged 36 mg/l 
In the BSZ study. 

Water Column C h a r o c t e r l e t l c e Following Diacharge 

In 1979, the Program retelned CH2M-EILL to evaluate the impacts of 
Bayside CSO dischargee on the r e c e i v i n g waters. The CH2K-RZLL atudy 
addressed the major CSO l o c a t i o n s south of the Bsy Bridge (Mission 
Creek, Z e l a l a Creek, Yoeemite Street and Sunnydale Avenue). CH2M-
Hi 11 c o l l e c t e d pre-atorm and post-atorm data over a two-month period 
beginning i n February 1979. 

During t h e i r 1979 study, CH2M-H111 i n j e c t e d Rhodemine dye Into the 
CSO etructuree at the heed end of Z e l a l a Creek. The duretlon of the 
dye i n j e c t i o n waa apparently 4 hours. The combined overflow 
hydrograph during the releaae ehowed CSO dlecharge ratee between 
150 c f s and almost 1300 c f s (97 MGD to S30 MGD). They measured 
r e c e i v i n g water dye concentratlona during the release and at several 
I n t e r v a l s during the 12 hours f o l l o w i n g the end of the dye release. 
The r e s u l t s of the dye atudy are shown i n Figures ZZZ-7 and I I I -
S (from CH2M-H111 1979). 

The dye data shows that the CSO waste f i e l d extende the length of 
the Creek and l a e s s e n t i a l l y confined to the upper 1 to 2 meters 
of the water column. The CH2K-H111 I s l a i s Creek data say be a biased 
estimated of f l u s h i n g ratea aa a small overflow began near the end 
of the post-release sampling which could have accelerated the 
f l u s h i n g of the dye from the Creek. Bowever, t h e i r dye study s t 
M i s s i o n Creek (Channel) undertaken on s d l f f s r e n t date waa s b l s to 
o b t a i n post-storm data that was not biased by a subsequent ovsrflow. 
The Mission Creek d s t s showed that ths overflow waate f i e l d was 
e s s e n t i a l l y flushed or d i l u t e d to greater than 60:1 d i l u t i o n w i t h i n 
s quarter t l d e l c y c l e (6k hours) s f t s r ths ceesstlon of discharge. 

The dye measurements made during the releaae (upper l e f t f i g u r e of 
Figure I I I - 7 ) showed t h s t ones ths wests f i s l d rssched open water 
at the south of the Creek, the s u r f s c s l s y s r waa r a p i d l y d i l u t e d 
w i t h 50:1 d i l u t i o n being echieved w i t h i n 1000 feet of the mouth of 
the Creek. 
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During two periods l n 1988, ths P l s r 80 o u t f e l l was taken out of 
se r v i c e t o accommodate conetructlon work a t the Booster Pump 
S t a t i o n . On 10 datee during the shut-down of the P i e r BO O u t f a l l , 
the C i t y ' a Bureau of Mater P o l l u t i o n Control (BWPC) conducted water 
q u a l i t y surveys l n Z s l a l a Creek to asssss the Impacta of the Quint 
Street O u t f a l l diacharge on the water q u a l i t y of the Creek. 

The BWPC used the same Methodology to aaaeaa wet-weather diacharge 
Impacte during 3 storm* f o r t h i a study. (One of the shut-down 
surveye wee during wet-weether conditions) Meaauresents were made 
s t f i v e s t s t l o n s In ths Crssk. At ssch s t s t l o n Meaauresents wsre 
aede s t the su r f s c e snd s t descending 3-meter i n t e r v a l e t o the 
seebed snd included the f o l l o w i n g : 

Tempereture *C 
Dissolved Oxygen - mg/l 
Total Coliform - npn/100 ml 
Secchi Diek - cm* 

•At eurfece only 

S a l i n i t y - ppt 
Tot a l ammonia mg/l* 
T u r b i d i t y - ntu» 
Dissolved oxygen mg/l 

The survey deta suggests that the e f f l u e n t wests f i e l d i s essen
t i a l l y confined t o the eurfece. Dissolved oxygen, s a l i n i t y and 
tempereture at the 3-meter depth were at or near background l e v e l s 
on s l l occaalons. The 3-meter sampling i n t s r v s l dose not permit s 
d i r e c t determlnetion on the thickness of the f i e l d . However, on 
sev e r e l occeslons, the eurfece s a l i n i t y data was at background l e v e l 
while the ammonia deta waa I n d i c a t i n g 33* to 60* e f f l u e n t . The 
design of the oceanographic instrument used i n the etudy l e euch 
thet the c o n d u c t i v i t y probe was u s u a l l y aubmerged to a 0.3 to 0.5 
meter depth during the eurfece meaeureaente while the water sample 
c o l l e c t e d f o r l a b a n a l y s i s was taken at the true eurfece. This 
seeming anomaly i n the data auggeata that the e f f l u e n t f i e l d east 
of the Third S t r e e t Bridge can be ss t h i n ss 0.3 s e t e r . This 
hypothesis i s c o n s i s t e n t with CH2M-H111 1979 dye study which found 
thet the such l e r g e r CSO f i e l d from the Selby Street s t r u c t u r e wss 
ge n e r a l l y confined t o the uppermost s e t e r of the weter column snd 
t h e i r 1989 d i s p e r s i o n study which shows s compersbls wssts f i e l d 
thickness (Appendix D). 

Zn g e n e r s l , ths BWPC dsts i n d i c a t e d minimal d i l u t i o n In the s u r f s c e 
l s y e r - t y p l c s l l y 0.5:1 snd 1.6:1 west of ths T h i r d S t r s s t Bridge 
snd d i l u t i o n s of between 3:1 snd 15:1 s s s t of the Bridge. D i l u t i o n s 
weet of the Bridge do not sppesr c o r r s l s t e d w i t h t i d e stsge. 
D i l u t i o n s e s s t of the Bridge, In g e n e r s l , sppeared greater on f l o o d 
t i d e than ebb t i d e . Theae d l l u t i one s r s cone l e tent w i t h the 
d i l u t i o n s observed In the 1989 d i s p e r s i o n study (Appendix D). 
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Measurements made on September 21, 1988 a f t e r eeesetlon of a bypass 
Indicated that the waste f i e l d waa e i t h e r fluahed from the Creek 
or d i l u t e d to very low l e v e l a w i t h i n the Creek w i t h i n 1 or 2 t l d e l 
cycles a f t e r ceeaatlon of diacharge which again, l a consistent with 
the 1989 d i s p e r s i o n study r s s u l t s (Appendix D). 

Attachment I-A contains the data from theee 14 f i e l d surveys. 

Sediments 

Tabls Z l shows I s v s l s of t o t s l orgsnlc carbon (TOC), o i l m grease 
snd s u l f i d e s In X e l e l s Creek s s d l s s n t s measured by CR2M-H111 from 
February to A p r i l 1979, NOAA (Chapman s t s i ) l n J u l y 1985 snd the 
BWPC l n September 1985. Theee dete s s t s show s i g n i f i c a n t decreaaee 
In the contamination l e v e l a from the head-end of the Creek to the 
aouth. Zn generel, the contamination l e v e l e are lower In the 1985 
samples which were c o l l e c t e d In the summer snd f s l l than In the 
winter samples from 1979. The s p s t l s l snd seeeonsl g r s d l s n t s In 
contsmlnent l e v e l s suggest that the large CSO atructurea at the head 
of the Creek are the major aourcee of s e t t l e a b l e organic s o l i d s . 

Tsble E2 (s corrected v e r s i o n of Tsbls 6-3 from ths 1988 Jsses M. 
Montgomery'e Bey O u t f s l l report) shows data on heavy s e t a l l e v e l e 
In I s l s l s Creek sedlmente. As wss ths esse w i t h the orgenlc 
contaminants, the metele dete ehowe s p a t i a l snd seeeonsl v s r l s b l l l t y 
which suggests that the CSOs at the heed of the Creek are the s a j o r 
sourcee of heavy metala. Thle l e e s p e c i a l l y evident In the lead and 
z i n c data, two metele thet are u s u a l l y found at high concentre t i o n s 
I n urben runoff. 

The s i n g l e exception to t h l e p e t t e r n Is the 1985 s r s e n l c dete 
reported by Chepman et a l which l a approximately one order of 
magnitude higher then the e a r l i e r two dsts s e t s snd subsequent 
measurements made near the aouth of the Creek. CH2M-Rill's I s l a i s 
Creek a r s e n i c data (6.1 to 6.4 pg/1) l a compareble to the 2.6 to 
4.2 pg/1 range of the deta from t h e i r three neareat offshore 
s t a t i o n s and Is s l s o of the ssme negnltude as ths 7.8 to 8.8 ug/1 
s r s e n l c l e v e l s seaaured In sedlsents c o l l e c t e d In December 1987 o f f 
of the aouth of I s l a i s Creek (Power snd Chapman 1986). 

Areenlc values (67 t o 72 pg/1) from ths 1985 study wsre s i m i l a r t o 
the 49 to 64 pg/1 values s t ths Osklsnd s i t e snd ths 44 t o 70 pg/1 
vsluee f o r the s i t s o f "low c h s s l c s l contamination" In aid-San 
Pablo Bay. T h i s suggests that (1) s r s e n l c I s not s i g n i f i c a n t l y 
s leveted In I s l a i s Creek compared t o open water portione of the Bey 
snd (2) ths order of aegnltude d i f f e r e n c e between the 1985 dsts snd 
other three data s e t s Is sn a n a l y t i c a l p r o b l s a . 

Table E3 i s a compilation of data on l e v e l a of polynuclear arometlc 
hydrocarbona (PAHs) In I s l a i s Creek sediments. Lawrence Livermore 
Netlonel Laboratory (LLNL) c o l l e c t e d aamples In February 1986 
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ISLAIS C R E E K SEDIMENT M E T A L S COWCENTRATfOWS 
(MG/KG DRY WEIGHT) 

itrf* 19852 mW0 
lUfvUm T r ia l Soaftbeast 
Station* Stations Stations Aa CA Cr Cm f% Hg ffl Ag Zn 

Head of 
Creek 12 2 ICOl 1979 6.4 6.5 534.0 184.0 882.0 1.20 112.0 9.0 984.0 

1982 5.5 1.0 29.0 52.0 271.0 0.00 14.0 1.0 188.0 
1985 57.0 1.0 134.0 130.0 223.0 0.57 94.0 8.1 321.0 

11 5 IC02 1979 6.3 3.5 234.0 83.0 131.0 0.68 130.0 1.8 279.0 
1982 11.8 2.0 52.0 126.0 59.0 0.26 35.0 1.0 112.0 
198S 66.0 <1.0 146.0 98.0 115.0 1.20 96.0 8.6 225.0 

I 1COS 1982 8.3 3.0 78.0 •7.0 59.0 0.52 43.0 3.0 162.0 
1985 72.0 <1.0 110.0 68.0 49.0 0.37 88.0 4.0 156.0 

IC04 1982 8.0 2.0 72.0 209.0 65.0 1.00 62.0 4.0 95.0 
Entreat* 
to Creek 10 ICOS 1979 6.1 2.4 195.0 71.0 77.0 0.62 126.0 1.0 183.0 

1982 11.2 2.0 76.0 37.0 41.0 0.39 59.0 1.0 101.0 

T A B L E E-2 
1. C b 2 M HU.; 1979. 

2. Chapeian. 1986. 

3. Sea Francisco BWPC. SEWPCP Monitoring Reports for 1982. 
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following a period of unusually heavy r a i n f a l l snd probably r s f l e c t 
fresh Inputs of PAHs from CSOs (Rice st s i noted sn " o i l sheen" on 
the surfscs of t h e i r ssdlsent samples st t h i s s i t e ) . Ths PAH dsts 
sppears to follow the ssas seasonal snd s p s t l s l patterns previously 
noted for conventional pollutants snd BStsls. 

Table 14 shows levels of a limited number of chlorinated hydro
carbon pesticides and polychlorinated blphsnols (PCBs) ln Z s l a l s 
Crssk ssdlmsnts. Ths seasonal and s p a t i a l d i s t r i b u t i o n pattsrns 
previously notsd ars less pronounced for thess contaminants, 
possibly dus to a n a l y t i c a l limitations. 

Sediment t o x i c i t y 

Under a contract with the National Ocesnlc snd Atmospheric Ad
ministration, EVS Consultants undertook a deaonstrstlon study at 
three s i t e s l n San Francisco Bay to evaluate the Interrelationships 
between sediment chemistry, ssdlment t o x i c i t y (biossssys) and 
Infsuns communities. In July 1985, BVS established 10 ststlons In 
the Creek from the hesd end to approximately 12001 west of the 
Bridge. However, most collections and a n a l y t i c a l work wss limited 
to three ststlons (IS 02, IS 05 m IS 09). Ssdlsent biossssys 
Included smphlpod (Survlvsl snd avoidance), mussel Isrvse (survlvsl 
mnd abnormalities), clam r s b u r l s l and copepod (survival and 
reproductive success). Only the smphlpod biossssys wsrs performed 
on samples from s l l ten ststlons (Chspman st a l 1986). 

The amphipod avoidance, clam reburlal and copepod reproduction 
bioassays were not sensitive In distinguishing sediment quality 
between the three s l t s s Included In t h i s study and w i l l not be 
considered further. 

Tsble E5 contsins normalized bioassay results st the three I s l s i s 
Creek ststlons for the three bioassay tests which showed an a b i l i t y 
to discriminate between ststlons with vsrylng degrees of chemlcsl 
contamination. As was the cass with ths chsmlcal data, ths bloasssy 
results show a head to mouth Improvement In ssdlssnt quality. 

Benthic Infauna 

Attachment E-B to t h i s Appendix contsins ths benthic infauna data 
sets from CH2M-Blll'a 1979 samples, VOAA's July 1985 samples and 
the BWPC'a September 1985 ssaples. 

The ststlons nearest tha head-end of the Creek (CH2M-H111 #12, H0AA 
IS 09, ft BWPC ZC 1) have low d i v e r s i t y and low to moderate number 
of Individuals. The opportunistic species Capitalia capitata 
dominates the marine Infauna at t h i s location. Species d i v e r s i t y 
and t o t s l sbundence showed aoderste Increases st the ststlons nesr 
the Third Street bridge, however, Capltella capitata s t i l l predomi-

E - 13 
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nates at this location. 

The inf suns at the outward ststlons l n a l l dsts sets show i n 
creasing spsclss diversity, -fww CspiteJJs capitate and increasing 
presence of soae lass pollution tolerant apeclas auch as Ampelisca 
mbdit* (A. miller! In CH2M-H1U). However, not a l l data sets ahowsd 
lncrsssed abundance at the outward stations. 

The overall higher number of Individuals and generslly graatsr 
d i v e r s i t y l n the 1985 collections possibly r e f l e c t seasonal 
v a r i a b i l i t y l n Infsuns populations. 

Ths seasonal and s p a t i a l v a r i a b i l i t y In Infauna characteristics 
appears to c o r r e l s t s wsll with ths othsr indices of contamination 
and also appears to bs relsted to the CSOe. 

S h e l l f i s h 

There sre only ecsttered populations of bsy mussels [Mytilus edulls) 
l n Z s l s l s Creek. There Is one small clam bed along the north bank 
of the Creek Immediately east of the Third Street Bridge. Zn 1978 
thi s 210 m bed contslned sn estlasted 1200 l e g s l size (>36mm s h s l l 
length) Jspanese Uttleneck clams (Tapes Japonic*., now known as 
Tapes philippln*rum) and 14,400 juveniles of three claa species 
(Tapes Japonic*, Macoma n*sut* snd M*com* inqulnate) . This srss Is 
the only area within the Creek with appropriate substrsts conditions 
for the Jspanese Llttleneck clam. Ths L l t t l s n s c k c l s a sppsars to 
be the only species u t i l i z e d for a l t h s r food or bait. Sutton 
observed signs thst fishermen occsslonsl taks these clsas for use 
as bait (Sutton, 1978). 

Zn Jsnuary 1987, the State Mussel Watch Program rstrlsved samples 
of transplanted C a l i f o r n i a musssls {Mytilus californianus) which 
hsd been deployed In the Creek over the previous 4 months st a a l t e 
approximately 600 feet east of the Third Street Bridge. Tissue 
anslytes included 7 aetsls, 21 pesticides (not Including lsomsrs 
and metabolites) and 2 PCB's ( P h i l l i p s 1988). 

The Pood and Drug Administration (PDA) has sat Action levels (or 
Tolersncs Levels) applicable to s h e l l f i s h for slsvsn trace orgsnlcs 
and one metal (methyl mercury)• Ths National Academy of Sclsnces 
hss recommended lower levels f o r "two of ths orgsnlcs (DDT and PCB), 
and ths C a l i f o r n i a Departaent of Bealth Services (DBS) publishes 
advisories for mercury at a lower l s v s l than ths FDA Action Level. 

The State Mussel Hetch Program (SMW) compares t h s l r dsts agslnst 
Medisn Znternstionsl Standards (MIS) which they cs l c u l s t s d from a 
1983 United Nations compilation ef International standsrds for 
seafood quality. The MIS values arc indicative of possible heslth 
ef f e c t s , however, they have no legal significance l n C a l i f o r n i a . 
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The SMW also calculates Elevated Data Levels (IDLs) snd tsgs t h s l r 
dsts compilations to indicate whether snd whsn ths tlssus concentra
tions sxcssd ths 85 percentile or 95 percentile level of mil dsts 
gathered statewide. The BDLs simply in d i c s t s higher than usual 
levels, "...IDLs do not asssss advsrss Impacts, and do not necess
a r i l y repressnt concentrations which would bs damaging to ths mussel 
or rsndsr thss u n f i t for human consumption" ( P h i l l i p s 1998). 

Tsbls B-6 contsins ths SMW dsts for ths mussels deployment nssr the 
Third Street Bridge along with ths lowsst of FDA, DBS, HAS or MIS 
human hsslth c r i t e r i a and ths BMW EDL-85 Values. There were no 
analytes above any of ths human hsslth c r i t e r i a . S i l v e r , mercury 
and chlorpyrifos srs ths 8 analytes which sxcssd ths BMW EDL-85. 
leve l s . The chlorpyrifos Isvsl waa t r i v i a l (lass than 1 ug/kg). 

Fisheries 

On A p r i l 6, 1979. CK2M-H111 asde two bottom trswls In I s l s i s Creek, 
the Inside trswl was just wsst of the Third Street Bridge and the 
outside trswl was asde over the es s t s r l y 600 f s s t of the Creek. The 
Inside trawl yielded 88 f i s h , s l l juveniles or smsll sdults and a l l 
but 3 were anchovies. 

The outside trswl wss more productive, y i e l d i n g the following: 

Species Mumber 

Northern Anchovy 4 
Night Smelt 18 
P l a i n f i n Midshipman 3 
White Croaker 3 
Shiner Surfperch 20 
English Sole 34 
Brown Rockfish 6 
Stsghorn Sculpin 6 
Ysllow Fin Goby 2 

As with ths inside trswl, ths majority of ths f i s h wsrs juveniles. 

Forty shrimp {Crmgon frmixBieorum) wsrs also nstted during the 
outelde trawl. 

Ho signs of abnormalities wsrs noted on any f l a h . 

Tissue levels of heavy aetals wsrs messursd l n 3 saaples of English 
Sole snd 1 sample of Staghorn Sculpin. Hons of ths levele were 
exceptional. Fish tissue dete, however, often Is a poor indicstor 
of l o c s l i z e d contamination as f i s h ars trsnsients. 
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TABLE 6 

ISLAIS CREEK 

STATE MUSSEL HATCH DATA 

TRANSPLANTED CALIFORNIA MUSSELS 

COLLECTED 1/21/S7 

METALS (ag/kg) 

TISSUE EDL EQUIV. HEALTH 
ELEMENT CONC. 65 CONC. CRITERIA SOU! 

Dry Heights Wet-Weights 

CADMIUM 4.21 10.83 0.7 1 MIS 
CHROMIUM 2.82 3.93 0.5 1 MIS 
COPPER 8.29 21.85 1.4 2 MIS 
LEAD 3.27 11.01 0.5 2 MIS 
MERCURY 0.71 0.44 0.1 0.6 DHS 
SILVER 3.55 0.7 0.6 --
ZINC 139 336 23.2 70 MIS 

ORGANICS (ug/kg wet-weight) 

TISSUE EDL HEALTH 
COMPOUND CONC. 65 CRITERIA SOURCE 

ALDRIN ND MDL 300 FDA 
CKLORBENSIDE ND 6.2 
TOTAL CHLORDANE 6.1 192 
TOTAL NONACHLOR 1.9 mm 
CHLORPYRIFOS 0.9 MDL 
CHLORDENE 0.4 --
DACTHAL ND 9.2 
TOTAL DDT 14.9 1483 1000 HAS 
DIAZINON HD NDL 
DIELDRIN 6.3 67 300 FDA 
ENDRIN HD NDL 300 FDA 
TOTAL ENDOSULFAN 0.3 17 
ETHYL PARATBION HD — 

METHYL PARATHXON HD NDL 
TOTAL BCH (inc. Lindane) 0.6 8.5 
HEPTACHLOR HD NDL 300 FDA 
BEPTOCHLOR EPOXIDE HD 1.4 300 FDA 
HEXACHLOROBENZENE HD 0.2 
METHOXYCHLOA HD — 

TOTAL PCB 61.6 1420 600 HAS 
TETRADIFON ND MDL 
TOXAPHENE ND MDL 5000 FDA 

Note: Eguiv. Wet Wt. Cone. » 1/6 Dry Ht. Cone. 
MDL - Method Detection Limit 

E - 18 



J.TTACEKK1TT I - A 

XILA18 CftXXK 

MATES* COLUNH BATA 



-pfri » ***** 

c»rt oott 
ttO'l OO't 

Of out eti lit 00>«» £8 t'fll OU 

Of in Cll OOMI St ri ill 
ft •ct it ffl »t 3 ft ri t 

ri t»i t tt L* li Cll 101 

NOU.TO30 C3WV0KVifl 
NW3Pt 

stot ort ofl os 

OOt OO't O'fl oct 

art ort ot oxi 

net off t rv out 

uJ 

ifi Olt 00 it* it ri rit Ofl 

Mi i'lt QOtt* Ct » i t*tt O'f 
Mi tot ootit ti ri 0 ti ri 
Iti f»t 00»i» 98 ii O'lk 0 1 
Ul fit oom ii ri i'i> Oil 0-6 

tr i lit 00lt» if ii rti O'flt 

ifi 0 It ooee* 28 Ci rti 0 ll 
Mi I'll OQCf* Cf ri rit O'f 
Ct'i I-It OOOfV »• «i e ii Of 
Ot'i rot HQ9L9 ' ft 11 0 It 01 
Mi i-fli ooov* if ii rti 001 Of 

Mi Oft OOitt 09 ri nt Oil 

rti nt ooctt it ri nt SI 
CTi rti O0ti» If nt SI 
OTi iOt OOCi» vt n Oft Of 
M'i flfi OOfM 9% ri rti Ott Of 

•Ti rn QOflifl ti e-t tit Oft 

M'i rvt O0ii» fi ri nt O'l 
CTi set OOfit 89 ii Oft 0 8 
CTi i'Ot oo»tv 09 ii rtt 9« 
kit tft OOMI 88 rt tfll ott O'l 

OTi rit OOfif m t'i Oft O'f 
OTi IN Otiit 89 ri ill rt 
CTi rot Otfft 98 ri r'ii 01 
trt rti OOtM ra i'i rit ttt Of 

sssa urn 

10-CM 

fO-OI 

CO" 31 

un ertt ei tit m NI ootti ra rt tflt ett ri io-» 

10-* 

, JUJCJ Mctroa tut) UIAU m*m u%m ot c* 
TvioT nu Tvioi m u*mvaao an -pq wjgj torn rvtyi NOIUII >oayii_ 

ten AvnttBitt nva 
A anil N0uvsttU3v«TH3 aiiuiisva siwa *nti 



L
T
C

 
C

H
 

L
Z
Z
!
 



.... „v .. .. «» *v: . **^.»*^ 

U t»i rot i«« ti rt r« iti «*• 

99 i iff OOrOt ti ft 
fti IU oatot ot Oi 
99'T IU aoco ct Ci 
Hi fit OOOO tt ti 

ifO't ott re ott Ul RA 00 if* fi rt 

Iti 0 tt QOtOf fi rt 

tt'i rtt OOfOf Ot Oi 
tri C ft oottt st Si 
it'i rtt aoot* »• RI 

«Ot i*f ft ot* Oil Off) QOrf* ti t't 

iti rtt 001 Of ot ri 
rti • ft OQfO ti t't 
ft'i ift oact* ti it 

tut rt 08 CTi rtt OOfft ii rt 

•ri. rtt •1188 »8 ti 

Cfi ift •0188 M ri 
tri Oft 0018* ti rt 

otrt ort i r» Ott trt rt* Otttt ii 9-9 

tri rtt OOfft tt ri 

8T*t rn 0Of8V 18 ri 

art tvii> ft IM irt rn Ottkt tr rt 

rtt 
rtt 
o ti 
2 fi 
rti ooi 

rtt 
a ft 
I'll 
i ti 
rti 

rti 
rti 
rti 

rti 
o ti 

Oil 

on 
ft* 
iti oti 

O'fl 
rt 
O'f 
Of 
00 

aft 
O'f 
ot 
01 
Of 

08 
O'f 
rt 
rt 

rt 
0'8 
rt 
rt 

rt 
rt 
rt 

50-31 

-TH—m m mw 

trmm worn UJCI fttatr 
**y*m wifli -8WU. T91QL Mt MjtgtfJ 

,V9M (9) (•«•» 
xra an *m hoo» 

AflfUl MCUftUfllSfllTKS 

Thrwe Nou-ytf omi 

•tti AWvriflBitl live 
trtiuixr** M»» t»rif» 



«... u,« r# o«. r* oo«j j. m tn on jggj 
nr. irl || ott .re rn oom « M tn m„xw^ 

II •ri rit mtt it ox rf* 

aort tt*i rt o«t 

mt nit rf o«t 

wti t trti rt 

nrt trn rt nt 

art ini rt 

tit 
wt 
ait 
vt'i 

Ui. 
OX'i 
tri 
tri 
tri 

rn 
ret 
ret 
ret 
ret 

oo tit 
oottt 
00* tt 
OOltf 
ootot 

rtt oocit it i'l 
ret oottt ct ri 
i-ct ooctt ct ri 
»et oottt rt ri 
rn oont tt ri 

tri rtt otitt it ri 
tri tM oottt it n 
tri rn oottt it t'i 
tri rtt oottt ot rt 

tri rn onit ti rt 
tri rn ootot ct ri 
ne rtt oottf tt rt 

tri rn etin ct ri 
trt t n ooen tt rt 

rtt on 
0 It 01 
ott o-§ 
rn 01 
rn ott 01 

rtt Oft 

Oil O'f 
tit 01 
cit 01 
rtt ott rt 

Oil o-f 
tit Ot 
rtt rt 
rtt ott rt 

tit 01 

rtt rt 
rtt ott rt 

tit rt 
rn Oft ot 

50-Ot 

tf-n 

(tM) AUAU »•» w ^ 
AOJWTM xoHOQ erg -era 

•Ml At^rTMEUft 



I" 

i: 

i; 

ItO t 
lift Cft 

Of 
Of 
ft 
ft 

oooti* in 
OQOtI* Ift 

Iff 
ttl 

rtt 
f n 
ft 
fft 

OOOtf 101 
OOlC! Ot 
Q9U t 
ttkOf ft 

• t rfi on 
ll CH 001 
CO ll 01 
M fH CU 

rfinavn 

NoaviA»aw»awif 

•tot iff 

Itft Ift 

i.rt cft rt 

ctrt iff 

tirt iff 

Iti 0 ft OOttfl It ft in 

in s ft OOlCt If ri C II 
tri rtt OOlCf ft 9 1 rit 
Cfi rtt 000C1 001 ft rn 

Oil 
o-f 0Q0»!

4 
cat iff oottt Sf ft t tt Oil 

tri rtt QOOtf It ft rn 

tri rtt OOttf it ft t it 
tri rtt OOflCt It ri rti 
cri rtt oooct tt rt rti 

on 
ft OOOtf* ori Oft ootot It 8 i rtt on 

tri rtt OOfft tt Of tti 

tri ttf OOfft tt ft tn 
tri rtt OOfft it rt rn 
ori rtt OOfft tti ft rn 

rt OOQIf" ' ll'f rit oottt ft rt tti tu 

tri rtt OOttf tt tti 

cri rtt oottt tt rt rti 
tri iff oottt tt it iti 

tti 
rt oottf • trf rn OOttf Of ri ffl tti 

tri rti oeitt tt 9-9 rn 
ot 

ri OOttf • trt rti oooti ft rt t ii ot 

Oil 
Of 
0-9 
Of 
00 

0 ll 
Of 
01 
Of 
00 

Oil 
rt 
rt 
O'l 
rt 

rt 
rt 
rt 
rt 

rt 
rt 

fO'OI 

tO-fl 

Cf* 

If-fl 

to-* 

maWm -wioi twa moi mi Awrtigwao era on M Kgf ~— mm iggfl 
nti uwnyoiti nvt 

AOiut uctitBfiiaYf tH3 crriunr*« M»e •»">• 

i: 
i: 

l: 

i: 

L 

i: 



9N4S CRUK WA97imi4 OURACTfatOATlO* STUDY 
DATE: t MARCH 1801 

STATION STATION •AMRLf 980CH T U * D A DA I 90NCUC 8AUNTTY «H TOTAL TURS TOTAL NONAS. 
DSTM BBFTH SM) 85) m§n • u e TTvmr •SQ u m •949-N • s o * 

8*1 9Mrl) •JM mm* 

98-91 S489 8 4 9948 9418 
8 4 09.9 8.9 79 48800 884 719 

86-02 • J 189 99.9 8.0 94 81980 98.1 T48 S890 44 9942 8.181 
s r 98.9 9 1 94 49900 881 • 4 4 
CO 18.9 T.9 90 48800 88.4 740 
9.0 18.7 ?.1 91 47190 884 T42 

9 & u 9.0 ISO 941 T.O 80 41990 S9.9 S42 1880 4 4 819 8499 
9.0 98.9 7-0 87 49790 94 J 740 
9.0 98.9 T l 81 48800 88.4 T.89 
9.0 98.9 7.0 91 48700 88.9 744 
11.0 98.9 7.9 91 47900 88.8 T49 

•C-04 9.0 190 14.9 7.1 90 99400 82.9 7.91 790 44 9.12 9.191 
9.0 11.9 7.2 91 49900 80 4 741 
9.0 12.7 7.2 92 49900 80.1 7.94 
9.0 12.7 7.2 97 49900 80.8 7.94 
11.0 11.7 7.1 91 49900 80.9 7.94 

BX3I 9.0 190 19.7 8.9 70 41900 89.9 9.89 700 8.0 149 9.900 
9.0 18.9 7.1 91 49900 904 749 
9 0 11.2 7.2 81 47200 90.7 742 
9.0 11.4 7.1 90 47400 90.9 742 
12.0 12.4 7.1 91 47900 91.1 742 

MEAN III 19.9 7.2 91 49491 884 741 4.9 
STANDARD DEVIATION 9 1.9 0.4 1 8707 4.7 9.29 94 
MINIMUM 120 12.7 11 94 21900 191 942 790 4.0 1.99 9.900 
MAXIMUM 190 19.9 7.9 97 47100 90.9 7.94 8400 84 11.90 9.181 
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SLA IS CHEEK WASTEFIELD CMAPUCTEHOAT10M STUDY 
DATE: 12SEPTEMBER IIIB ft**..*!*** 

STATION STATtON SAMPLE BECO* TEMP. 
DEPTH DEPTH ftm) SS) 

OO. DO. COTCUC SA1.WJTY 
M|/ l %«Mt TTVTTY (Mf) 

SH TOTAL TURB-
CCLPORM DfTY 

TOTAL 
MH3-N 

IS3kVDI& 
NH3-W 

1m) 1 risYHVAt IBM fntri mo* 

85-01 S.7 S.O so to.o S.S S3 88200 1S.2 841 SOO s.e 10.86 0410 
S.0 17.S 8.2 90 81000 82.9 749 
S.O 17.2 8.9 91 81200 89.9 T.41 

IC-C2 S.S 0.0 • 0 21.0 8.9 SO 84200 14.6 S.1T 8200 9.0 19.99 8.012 
2.0 17.4 8.0 77 61001 S3 4 T.S9 
0.0 17.2 7.1 SO u a f l i 89.9 T.4S 
S.O 17.2 7.8 82 yi100_l 89.s 7.46 

IC-03 S.7 0.0 110 11.1 8.9 91 44200 91.2 7.23 K> 4.0 4.63 9.046 
2.0 17.1 9.9 8B 80900 834 7.44 
S.O 17.0 9.9 64 81000 83.4 7.46 
1.0 17.2 9.9 • 4 61100 83.6 7.41 

IC-04 12.0 0.0 100 182 9.9 63 46600 89.9 4.97 280 4.0 8.41 9.019 
2.0 17.1 9.7 67 80800 834 7.81 
0.0 17.6 9.9 96 S0800 33 4 7.60 
S.O 17.1 9.9 64 61000 83.4 7.80 
12.0 16.6 • 6 64 61100 838 7.60 

IC-05 12.0 0.0 110 11.9 9.6 64 46000 88.1 948 42 4.0 2.76 0.012 
2.0 17.7 17 • 6 60100 934 7.80 
0.0 17.9 6.7 67 61000 93.6 7.62 
1.0 17.4 6.6 65 60ICO 93.3 7.60 
12.0 18,9 6.6 84 61100 93.3 7.80 

MEAN • 6 17.9 S.S 63 47652 81.1 7.20 44 6.66 0.018 
ST ABOARD DEVIATION 13 1.0 0.6 3 7672 S.S 0.40 0.6 6 16 0.016 
MINIMUM SO 19.9 6.2 77 24200 14.S 8.17 42 4.0 2.41 0.010 
MAXIMUM 110 21.0 8.3 87 61200 83.9 7.62 9200 6 0 13.63 0.046 

oC 4- 5-2. 
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STATION STATON 
DEPTH 

SAMPLE SECCHI TEMP. 
DEPTH fm) (Cl 

lm) 

DO. DO CONDUC SALSiTTY 
Mf" *A*4t TTVTTY 8*8*) 

PH 
C 

TOTAL 

teu) 

run-
tXTY 
(ntu) 

TOTAL 
MKVN 
man m 

tC-01 S.S S.O tu 1S.S 8.0 OS 17700 S.7 T.13 1.11 ' to 
S.O 11.8 8.1 08 sosoo 89 4 7.81 

95-02 10.0 0.0 so 1S.7 8.8 08 8O400 11.1 1.80 14.80 
S.O 11.8 7.4 S3 01000 S3 B 7.40 
S.O 11.0 7.S 81 S1SO0 S3 8 7.48 
S.O 10.0 7.S 84 82900 ta .4 7.48 

85-03 S.O S.O so 1S.S 7.4 81 18000 82 4 1.88 8.20 ie 
S.O 11.S 7.4 S3 S1000 S3 3 7.41 
S.O 11.0 7.1 84 91900 99.9 7.48 
S.O 11.0 7.4 83 S1S00 84.0 7.49 

•C-04 10.3 0.0 so 13 2 7.1 78 80900 89.4 8.82 0.06 i 
S.O 11.1 7.J 82 90900 83 2 7.42 
S.O 11.0 7.2 81 91 SOO 83 9 7.B0 
0.0 11.0 7.S 81 S2O00 84.0 7.S1 

IC-05 3.6 0.0 80 12.3 7.4 • 3 49300 80.7 7.04 0 65 3 S.O 11.4 7.S 85 90700 S3 4 7.48 
S.O 11.2 7.S 85 91400 S3 8 7.80 
S.O 11.0 7.4 03 S1700 S3 9 7.S0 

MEAN 85 11.8 7.1 83 474S0 80.9 7.27 0.33 
STANDARD DEVlATON 21 1.3 0.3 2 8731 9.2 0.37 7.01 
MINIMUM 30 10.8 7.1 78 80400 12.1 o.so 085 
MAXSIUM 80 19.7 0.3 88 82000 84.0 7.S1 14.90 

.I 



ATTACHMENT I - I 

ISLAIS CREEK 

BENTHIC INFAUNA 



6
L
6
X
 

1
1
I
H
-
W
2
H
3
 

9
1
-
9
 



6
L
6
X
 

s
t-

o
 

x
 •
 

a
s
 

•
 

S
i 

II
 

n 
i

t 
{ 

if 
:f 

j 
•
 
=
=
S
 

S
5
'
?
;
S
|
 

ei
 

•
 

**
 

s
 

m
 

m
 

•
 

5
 

—
 +

 
m

m
 

M
 
Ol

 

—
 

m
 
<e
 w

 
M
 

si
 

i s
 I f 

•
 
•
•
•
•
<
 



6£
6I
 

T
I
I
H
-
H
Z
H
3
 

c
 
c
 

e
 
«
 

Ii
 
i
s

 i 
• 

• 
• 

• 
i 

«
•
•
•
 

»
 
M
 

g
 

•
 
M
 

M
M
 

•
*
 

•
 
•
 
5
 *
>
 
s
 

M
M
 f
f
)
 M
 9
9
 

m
<
 

M
«
 

J
» 

s
i 

s
*
 
:
 

s
s 
s
s
 :
 

s
- 

5
 

« 
S>

 i 
—

 -«
 »

 
o

 -
j 

•*
 

£
 5

 P
- 
»
 *
T«
 •
 £

 3
*
 

•
-
(
•
o
n
 •
*
 

j
 1
 

*
 •
>
 «
•
 O
 •
 •
 3
 
•>
 

n
 
m
 9
-
9
 -
9
 <
 
m
m
 

m
 a
 

f
f
 

C
 

5
 

r 
•
 

«J
 

P
-
O
 •
 •
 

•
 

«
 
»•
 *
*
 

!
 =
 

a*
 

M
 

W
 
M
 

M
t
f
K
0
M
W
M
M
W
«
l
*
M
«
«
)
W
M
#
 



ISLAIS CREEK SEDIMENTS 

BENTHIC INFAUNA 

NOAA JULY 1985 

« OF INDIVIDUALS PER O.l 

REPLICATE • 
SPECIES #1 #2 #3 #4 #5 TOTAL 

CODE 
# STATION IS 02 

2 0 0 1 0 0 a 
2 2 0 0 0 0 2 

17 15 64 66 1 102 228 
38 2 1 1 0 0 4 
42 0 1 0 1 0 2 

TOTAL • 237 

STATION IS 05 

3 0 0 0 1 0 1 
S 0 0 0 0 2 2 

17 24 24 115 54 75 292 
37 0 0 0 0 2 1 
41 0 0 0 0 1 1 

TOTAL • 297 

STATION IS 09 

5 10 3 1 6 2 21 
7 0 0 0 2 0 2 

11 0 2 0 2 0 4 
26 0 0 1 2 2 3 
29 1 1 2 2 0 5 
S3 0 1 1 0 1 3 
35 a 0 0 0 0 1 
36 3 1 1 0 1 6 
38 0 1 0 2 1 4 

41 0 1 0 2 0 3 
44 0 2 0 1 2 6 
SO 2 2 3 2 2 11 
61 2 1 0 0 0 3 

82 0 1 0 0 0 1 
60 1 0 0 0 0 1 
63 2 0 0 0 0 2 

TOTAL - 75 

M"2 

MEAN 8PECIES 

0.2 Schiatoaeringoe r u d o l p h i 
0.4 Harmothoe imbricate 

45.6 C a p i t e l l a e a p i t a t a 
0.6 Ampelieca a b d i t a 
0.4 Ampelisca h e e s i e r i 7 

47.4 

0.2 Euchone anal16 
0.4 Glycinde p l c t a 
58.4 C a p i t e l l a c a p l t a t a 
0.2 T u r b e l l a r i a - P l a t y h e l m i n t h e s 
0.2 Ampelisca h e s s l e r i 7 

59.4 

4.2 Glycinde p l c t a 
0.4 Sigramba baasa 
0.8 L e i t o s c o l o p l o s pugettensls 
0.6 Gyptis b r e v i p a l p a 
1.0 Nephtys caecoides 
0.6 Heteromastus f l l l f o r m i s 
0.2 Cossura a o y a r l 
1.2 S t r e b l o s p l o b e n a d l c t l 
0.6 A a p e l l s c a a b d i t a 
0.6 Ampelisca h e s s l e r i 
1.0 Macoma axpansa 
2.2 Macoma nasuta 
0.6 Lyonsla c a l l f o r n i c a 
0.2 T r a n s e n e l l a t a n t l l l a 
0.2 Aaphlurdae (juv.) 
0.4 P i n n i x a ap. 

15.0 

CHAPMAN etal 
1986 
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îdispQJ i*tua<ioa 

y *di tjessos 

iWidia inn!di3 
suuq tiputuw 

itP!aif!Q*l 
i;4tpo6in 

Hid im 
S3d! S353ii3S £2 

s-e xiaad* 



986t 

3dM 

a 
u°a orn» orta 

tv% or 26 rri on 

en on on 

si a ti zi n 
5« 81 9ZZ m 852 

fiili 

• IIII 

eosttt'tttivis 

33I33& I 

"Willi 

•ddf ijosison 

S8II H3&8U3S 22 



9861 

8 e r r 

Q0'2 00*052 00* H ri n 2 

m 32*0 A 0 E 

?ro 
sri 
SCO 

GS'I 

00'? 

98*1 
STI 
Sr'l 

Ol'l 
32*8 
02'0 

9 
0 
0 

0 
9 
I 

z 
I 
8 

, r 33I31dS 

tl 92 "WIOI 

90-8 08'8 98*2 8f'l 8 t 8 I 8 

„ Q stirpes «tU*l 

11*11*11 

ipilit 

vsvisao 

^8 88-881 25-88 8*8 • > * * * 

ih»l02l H88G4 M3X USSM I kH WH WH W» « 

l0SOi:*U»U SMI H3*aJi3S 22 «! 

-S8*i aoaua 'viva snuiai XEM sivtsi
 #

C XKMOJ
4 



9861 

en 
en 

en 
fn 

on 
S8-K 
09'Ir 
00*822 
OO'I 

12*1 
in 
frVt 
in 
er u 
tfi 

m 81 4 E 

02*21 fSI a 8) ti 

•K'l 
t 

8 
8 

82*1 1 i 8 $ i 

WI t 1 e 8 

OF'2 1 i 1 8 Zl 
OF'U ?l L 52 & 8 

OF'I i 8 2 0 9 

TVLOL 

iisstQipoq uitjli 

c;am team 
is;*}Via i«3in 

SS'O 

sn 

sn 

05'» 12*1 02'8 8 8 8 1 

OC'F t2'8 OCB 9 8 I 8 

08'» 12'8 52*8 8 t 0 0 8 

ts*i 08* r» 92*2 02*2 F 8 I F 2 

il*8 C8*« Wl 02*1 F 8 2 9 9 

811 08** 12'8 02*1 8 1 I 8 8 

•n 08*21 Of'I I I 8 8 9 

98*1 98*8 ir% BVI 8 8 2 8 8 

26*8 on 12*1 02*1 I 8 8 8 6 

en on 12*1 02*1 X 1 8 8 

»n 01-221 U*t 8f*f fit 1 I 
4£ 9»*l OCWSt it-it 02'ff Sit U tS 4£ 

£8-1 08*1 12*1 62*1 1 8 I 8 

28*1 88*25 trz Bf*2 L 1 8 8 8 

i>GWCT U BS Bis mM X H BS SB'8 

ifl am *H eH 

sdirai zm zm im 

2Qsa3P»tim 

•ill ijtsii 

fi21plVIfi. 

•33d W*B? 

»poa?4sa 

luSf 1 ?4Cp̂[2«| 
' -ddi U^im 

•^fstjosi MfftaoitH 

f[03(CSI I WOlpBJ 
niBjofHta IBSI;} 

•dds iuBS}itu 
!«dioou «tll«JOf 
tWidu itmidfj 

ttujq iipvr&if 

tllippl 

»p!3!ff5»i 

wram 

£841 ESflLffi 22
 :
2itft 



tr% 08-r# ori 02*1 
tn on on 02*1 
•n oo'et «• • Of'I 
en on on 02'1 
98-B on in on 
on 06'U j'l Of'I 

06'tt £f*l H'f 
II OC Of-ft 

en Wl in 02*1 

wi 0«'K ITI 

'ddf fat nil 
t;-apOf ««! 11*1, 
3 '** «P!IU*H 
I '«« ftpm'4l 

issajdwa tU'
s/
VI 

* ddf im3?u 
1)1111 10331tf 

i3i8||M nosrg 

I *df tt*jfftig 

en 08*f on 02*1 1 8 8 8 1 ipt03!pidJfB 

en Ol't iri 82-1 6 1 1 1 8 Ipj0d0l3i3 
ipod«d03 

sn QO'r Of! 02'1 6 8 I 0 0 siduauq 

re* • 00*8* Ft't Of'2 2 c F I S f; ipq* laiiiaay 

n't 08'fE 98-6 Of'I § e 8 I 
H 

a IP63I4I3 

eco 38'F ore 02*0 9 f 0 s»P!IUICJO pf!.fj>uwisfl 

>2't C8'?F2 2TS 02'2t 9 i St st C2 !;3i5iuiq oidKi:i,;s 
en 53'r on 02'6 9 6 0 9 'Is npfouiie^ 

eo*i CO'r on 02*8 8 9 8 3 t 
en C8'F on 02-6 1 9 0 0 I srsuitujofiits ?;jtui;:*rf 

tri OO'ft 82*8 08*8 8 I 8 t 
a
 ddf Uiudaif 

eo-i 06'F on 02'8 8 \ 0 6 »Ut31j3UfJf l)AUU03 SXj«d«W 

tn OO'ft §£°l on I 0 8 2 I >ap;Q3ai3 i^da* 
sn 06-1 ori 02*8 8 | I 0 8 s;suaiujo>![ta sr.;sies;pa{4 
98'8 08*1 dt'8 on t 0 0 t 0 smpiucoiu sc;ii«ajîaij 
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C R O S S T O W R T X A K I V O K T 

HAY 1974 MASTER PLAN EIS 

Th* purpose of ths Crosstown Tunnel g l v s n i a ths 1974 Environmental 
Impact Statement f o r San Francis co"s Wastewater Master Plan (Master Plan 
EIS) was " — t o t r a n s p o r t a l l storm and s a n i t a r y waste from the north and 
east portions of t h s City to ths Lake Merced area." Ths tunnel as then 
conceived a l s o would have provided a s i g n i f i c a n t p o r t i o n of ths t o t a l 
storage capacity nssdsd f o r combined sswsr overflow c o n t r o l f o r the 
bayside of ths City. I t would have originated near ths Rorth Point Water 
P o l l u t i o n Control Plant, ran southerly t o t h s v i c i n i t y of ths Southeast 
Wster P o l l u t i o n Control Plant, than hssdsd westerly to the than proposed 
1000 MGD, wet-weather Southwest Watsr P o l l u t i o n Control Plant. (The d r y -
westher portion of t h i s plant has been renamed as the Oceanside Water 
P o l l u t i o n Control Plant and Is c u r r e n t l y under construction on the same 
site.) The f i r s t phase of the tunnel (North Point to Southwest) would have 
been part of the Stage I I I f a c i l i t i e s under the four stage laplementstion 
scheme described l n the EIS. The sscond phase of the tunnel (Southeast 
connection and a d d i t i o n a l i n - t u n n e l atorage as needed f o r CSO control) 
would hsve been part of the Stage IV f a c i l i t i e s . The EIS d i d not contain 
cost estimates f o r i n d i v i d u a l f s c i l l t i e s , other than the Stage I f a c i l i t a t e s . 

The Master P l s n EIS wss a general concept document with p r o v i s i o n s f o r 
response to changing circumstances. "It Is not possible or even desirable 
t o f u l l y define the Master Plan at t h i s time; too many changes i n l s n d use, 
wastewater treatment technology, and construction costs w i l l take place l n 
the next few years" (EIS pg.4). 

1979 SOUTHWEST WATER POLLUTION CONTROL PLANT FACILITIES PLAN 

I n 1977, the Clean Water Program retained Metcalf and Eddy to undertake 
f a c i l i t i e s planning f o r the proposed Southwest (Oceanside) Wster P o l l u t i o n 
Control Plant- In order to develop the optimum s i z e of the Oceanside Water 
P o l l u t i o n Control Plant, the Program directed Metcalf and Eddy to reassess 
the functions and capacities of the Crosstown Tunnel. I n t h e i r 1979 Project 
Report f o r tha Southwest Watsr P o l l u t i o n Control Plant, Metcalf and Eddy 
recommended export of 320 MGD of Bayside wet-weather flow to ths South
west Water P o l l u t i o n Control Plant f o r treatment (total Southwest Water 
P o l l u t i o n Control Plant capacity of 450 mgd). Their Crosstown Tunnel would 
have had a f i n i s h e d (inside) diameter of 13 t o 14 feet with two major 
compartments, ons f o r conveying 320 MGD of raw Bayside wet-weather flow to 
the Southwest Wster P o l l u t i o n Control Plant f o r treatment, the other f o r 
conveying 140 MGD of a f f l u e n t from Southeast Mater P o l l u t i o n Control Plant 
d i r e c t l y to t h s Southwest Ocean Ou t f a l l f o r disposal. The tunnel would a l s o 
have had one or more small diameter l i n e s f o r conveying Southwest Water 
P o l l u t i o n Control Plant sludge t o the Southesst Wster P o l l u t i o n Control 
Plant f o r sludge treatment. Metcalf and Eddy estimated project costs (their 
p r o j e c t costs converted to ENR 5517) f o r the t u n n e l at $209 million. 
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1962 BAYSIDE FACILITIES PLAN 

Zn 1979, the Joint venture consultant t e a s of Caldwell-Gonrelee-Tudor-
Eennedy began f a c u l t i e s planning f o r tha Bayside wet-weather f a c i l i t i e s 
( a l l Bayside wet-weather f a c i l i t i e s aouth of ths Mission Creek (Channel) 
f a c i l i t i e s ) . Caldwell-Conzales-Tudor-Xennedy developed the s t o r e - t r e s t 
concept whereby the I s l a i s Creek f a c i l i t i e s would serve both as storage 
f o r CSO c o n t r o l and as primary treatment of the captured combined flows. 
This concept would have allowed a l l treatment of Bayalde wet-weather flow 
t o occur on the Bayside of the City, thereby eliminating the need f o r 
compartmentalize t l o n of the Crosstown tunnel. Ths Crosstown Tunnel d s s i g n 
Caldwell-Gonzalss-Tudor-Ksnnedy recommended would have had a f i n i s h e d 
diameter of 9 to 10 feet with a peak-wet-weather-flow capacity of 460 mgd. 
Their estimated project costs (converted to ENR 5517) were $269 million. 

TWO-CORE SYSTEM 

During the course of developing the o r i g i n a l Bayside F a c i l i t i e s Plan, 
fe d e r a l Clean Wster grant funds a v a i l a b l e f o r San Francisco's projects 
declined sharply. In part due to cutbacks In Congressional funding and In 
part due to the need to fund major projects In Southern C a l i f o r n i a . The 
an t i c i p a t e d reductions l n flow of grant assistance l e d the Clean Water 
Program to reevaluate the concepts and staging of ths remaining Master 
Plan f a c i l i t i e s . This reevaluation l e d to the development of the Two-Core 
concept described In the Program's 1980 A p p l i c a t i o n f o r Revised Compliance 
Schedules snd subsequent submittals. Ths two key concepts of the Program's 
Two-Core and subsequent staging proposals (s.g. Municipal Compliance Plan) 
are: (1) f i r s t p r i o r i t y are projects needed f o r compliance with the p r o v i 
s i o n s of the Clean Water Act and (2) avoiding major expenditures f o r 
projects that could become obsolete upon an ultimate completion of the 
Master Plan Concept to discharge a l l dry-weather and the majority, or a l l , 
Bayside wet-weather ef f l u e n t s to ths Ocean. 

BAYSIDE H I FACILITIES PLANNING 

The Program i s c u r r e n t l y engaged l n f a c i l i t i e s planning f o r tha Bayside I I I 
f a c i l i t i e s . These f a c i l i t i e s w i l l c o n s i s t of; (1) f a c i l i t i e s t o convey captured 
CSO flows from ths I s l a i s Creek f a c i l i t i e s t o ths Southeast Water P o l l u t i o n 
C o n t r o l Plant f o r treatment (2) a d d i t i o n a l wet-weather treatment capacity 
at, or near, the Southeast Watsr P o l l u t i o n Control Plant (3) system enhance
ments t o better u t i l i z e the Northpoint Watsr P o l l u t i o n Control Plant and (4) 
a d d i t i o n a l d i s p o s a l f a c i l i t i e s t o f u l l y achieve the Regional Water Quality 
Control Board's discharge requirements. 
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As part of tha planning f o r add i t i o n a l d i s p o s a l f a c i l i t i e s , ths Program i s 
r s s s s e s s i n g the Issue of Bay versus Ocsan d i s p o s a l of the affluent from 
the Southeast Watsr P o l l u t i o n Control Plant. This reassessment i s p a r t i a l l y 
l n response t o an s a r l i s r reassessment which Indicated that with Bayside 
treatment of Bayside combined flows, Bayside d i s p o s a l of the r e s u l t i n g 
e f f l u e n t could be s i g n i f i c a n t l y cheaper than export to the ocean 

The Clean Water Program Is considering f o u r basic alternatives; discharge 
of a l l Bayalde e f f l u e n t to tha Bay, export of only dry-weather e f f l u e n t 
from the Southeast Water P o l l u t i o n Control Plant t o tha Southwest Ocean 
O u t f a l l through a 78-inch diameter force mala, export of a l l Southeast 
Wster P o l l u t i o n Control Plant e f f l u e n t to Southwest Ocsan Ou t f a l l through a 
9 foot diameter tunnel, and export of a l l Bayalde e f f l u e n t t o Southwest 
Ocean Ou t f a l l through a 9 foot diameter tunnel. The Clean Water Program's 
l a t e s t cost estimates f o r the Crosstown Transport are $168 m i l l i o n f o r a 
tunnel and $83 m i l l i o n f o r a 78-inch force main. 

The Bayside I I I CSO transport and treatment f a c i l i t i e s (items (1), (2) and (3) 
i n the f i r s t paragraph) are a l l needed to achieve the Regional Board's CSO 
c o n t r o l requirements, regardless of ths point of ultimate effluent disposal. 
These f s c i l l t i e s are the only f a c i l i t i e s needed to Implement the interim 
use of the Quint Street Outfall f o r wet-weather ef f l u e n t 
disposal. 
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EXCERPT OF 
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1514-000-00 

Islais Creek Pump Station Proiect 
Southeast Water Pollution Control Plant 
San Francisco, California 

SITE HISTORY REVIEW 

Prepared for 

San Francisco Clean Water Program ^ j r f 

Geo/Resource Consultants, Inc. 
GEOLOGISTS / ENGINEERS / ENVIRONMENTAL SCIENTISTS 
351 HARRISON STREET. SAN FRANCISCO. CALIFORNIA 94107 



GEOLOGISTS / ENGINEERS / ENVIRONMENTAL SCIENTISTS 

Geo/Resource Consultants, Inc. CORPORATE HEADQUARTERS 
851 HARRISON STREET 
SAN FRANCISCO. CA &4107 
TELEPHONE 1415) 777 3177 
FACSIMILE <41S) 777-5*23 

REGIONAL OFFICES 
SAN FRANCISCO 
SEATTLE 
TUCSON/PHOENIX 
WASHINGTON. O.C 

December 18. 1989 
1514-00-0 

Mr. Stanford Snoek. P.E. 
SAN FRANCISCO DEPARTMENT OF PUBLIC WORKS 
Industrial Waste Division 
750 Phelps Street 
San Francisco. California 94124 

RE: SITE HISTORY REVIEW 
PROPOSED ISLAIS CREEK PUMP STATION PROJECT 
SAN FRANCISCO. CALIFORNIA • ' ' 

Dear Mr. Snoek: 

Geo/Resource Consultants. Inc. (GRC) is pleased to submit this correspondence regarding the 
aforementioned project. GRC has prepared the "SITE HISTORY REVIEW" Report for the Islais 
Creek Pump Station Project site. The project Included a review of aerial photographs, Sanborn 
Fire Insurance Maps, leaking underground storage tank sites, and hazardous materials and 
waste sites. 

• 

GRC certifies that the information presented ln the "SITE HISTORY REVIEW" Report are 
representative of conditions that exist at the site, at the time the Report was submitted. 
Additionally, the Information contained within the GRC Report is accurate and complete. 

If you have any questions regarding the Report or any other aspect of the program, please feel 
free to give me a call. Thank you for your continued support. 

Sincerely. 
GEO/RESOURCE CONSULTANTS. INC. 

Staff Hydrogeologlst Staff Environmental Scientist 

1514F: 1514LT 



SITE HISTORY REPORT 

FORTHE 

ISLAIS CREEK PUMP STATION PROJECT 

San Francisco, California 

Prepared for: 
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December 18,1969 
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1.0 INTRODUCTION 

A Site History Review was conducted by Geo/Resource Consultants. Inc. (GRC) for the 
proposed expansion of the Southeast Water Pollution Control Plant - Islais Creek Pump 
Station Project Site (Project site) in the City of San Francisco. California (See Figure 1). 
The tasks completed for the Site History Report included: a site walk-through of the 
Project site and the designated study area (See Figure 2). to visually identify potential 
contaminant sources; an aerial photograph Interpretation and Sanborn Fire Insurance 
Map review, to ascertain historical land usage during the past 40 years; a regulatory 
agency record review to identify operations and facilities within the Limit of Study that 
could potentially impact the Project site; and the submittal of a proposed sampling 
program based upon the information compiled from the above mentioned tasks. 

The Site History Report was completed in compliance with the San Francisco Public 
Works Code. Article 20 (Maher Ordinance). A detailed description of technical 
personnel involved in the compilation and preparation of the Site History Report is 
provided in Appendix A. 

The Site History Report will present available information and data regarding 
environmental conditions which may impact the Project site. The contents of this Site 
History report are limited to the cooperation and availability of information provided 
by respective agencies. This Report has been prepared and presented in an accurate and 
objective manner, based solely on the data collected from the respective sources and 
agencies. 

2.0 SITE DESCRIPTION 

2.1 Limits of Study 

As stated in the "Procedure For Site History" of the San Francisco Department of Public • 
Works (DPW) Regulations for Analyzing Soil For Hazardous Wastes Procedure 
(November 19. 1986). the Limits of Study will include land and properties one hundred 
(100) feet outside the perimeter of ihe proposed Project sile. For the purposes ofthe Site 
History Review, this area, described ln Section 2.2 and detailed on Figure 3, is referred 
to as the Study Area. 

Geo/Resource Consultants, Inc 
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2J2 Site Description 

The Project site is located within the San Francisco City Limits, approximately two 
miles north of the Candlestick Recreational Park area, east of Interstate 280. The 
existing Southeast Water Pollution Control Plant (Southeast WPCP) facility consists of 
approximately 30 acres of land owned by the City and County of San Francisco and 
maintained by the San Francisco Department of Public Works. The facility is currently 
bounded to the northeast by Evans Avenue, to the southwest by Jerrold Avenue, to the 
southeast by Phelps Street, and to the northwest by Rankin Street According to a map 
provided by the City and County of San Francisco Department of Public Works. 
Industrial Waste Division, which delineates the proposed expansion of the sewage 
treatment facility (See Figure 2), the primary area of the proposed expansion is located 
along the northwest to southeast border of the existing site. Therefore, tn accordance 
with the Limits of Study stipulated by Article 20 (Maher Ordinance), the study area, 
with the inclusion of the proposed expansion areas, is bounded to the north by 
Davidson and Custer Avenue, to the south by Jerrold Avenue, to the east by Phelps 
Street and to the west by Southem Pacific Railroad Right-of-Way. 

23 Identification of Study Area by Assessor Parcel Number 

The table presented below lists the areas included within the study area by Assessor 
Parcel Numbers (APN) as described by the City and County of San Francisco Assessor's 
Office. These identification numbers are presented in accordance with the Site History 
Review requirements of the Maher Ordinance. 

The block numbers (1 through 17) were assigned arbitrarily by GRC to the parcels (See 
Figure 3) for reference in the subsequent sections and discussions of the Site History 
Review. The information below includes the APN and a brief description of the block 
location by street boundaries listed to the north, south, west and east directions. 

Block No. Assessor's Parcel No. Street Boundaries 

1 5272 Innes Avenue. 
Jerrold Avenue. 
Phelps Street. 
Third Street. 

2 5260 Hudson Avenue. 
Innes Avenue. 
Phelps Street. 
Third Street 

3 5253 Galvez Avenue. 
Hudson Avenue. 
Phelps Street. 
Third Street 
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4 5242 

5 5235 

6 5225 

7 5203 

8 5211 

9 5217 

10 5226 

11 5212 

12 5216 

13 5227 

Fairfax Avenue. 
Galvez Avenue. 
Phelps Street. 
Third Street. 

Evans Avenue. 
Fairfax Avenue. 
Phelps Street* 
Third Street. 

Davidson Avenue, 
Evans Avenue. 
Phelps Street. 
Third Street. 

Burke Street. 
Evans Avenue. 
Third Street. 
Newhall Street. 

Arthur Avenue. 
Custer Avenue. 
Quint Street. 
Third Street. 

Custer Avenue. 
Davidson Avenue. 
Quint Street 
Phelps Street 

Davidson Avenue. 
Evans Avenue. 
Quint Street 
Phelps Street. 

Islais Street. 
Custer Avenue. 
Rankin Street, 
Quint Street. 

Custer Avenue. 
Davidson Avenue. 
Rankin Street. 
Quint Street 

Davidson Avenue. 
Evans Avenue. 
Rankin Street. 
Quint Street. 
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14 5215 Islais Street. 
Davidson Avenue, 
Selby Street. 
Rankin Street. 

15 5228 Davidson Avenue. 
Evans Avenue. 
Selby Street. 
Rankin Street. 

16 5232 Evans Avenue. 
Galvez Avenue. 
SPRR Right of Way. 
Rankin Street. 

17 5262 Evans Avenue. 
Jerrold Avenue, 
Rankin Street. 
Phelps Street. 

2.4 Site Walk-through Observations 

GRC personnel completed a site walk-through of the study area on August 24 and 
September 6, 1989. The walk-through was conducted to provide a preliminary visual 
assessment of potential hazardous materials and/or hazardous waste impacts 
occurring within the Limits of Study that may affect the Project site. 

The site walk-through commenced on Phelps Street, continued in a counterclockwise 
direction northward to Custer Avenue, to the west towards Selby Street and the 
Southern Embarcadero Freeway, to the south along Jerrold Avenue, and terminated at 
the Intersection of Jerrold Avenue and Phelps Street. This site reconnaissance is 
discussed by block numbers previously assigned in Section 2.3. Each facility noted 
during the study area walk-through was researched through the use of regulatory agency 
records. These records were reviewed for information regarding the use. storage and/or 
manufacturing of hazardous materials and hazardous wastes. Hazardous materials 
and hazardous waste information procured from the environmental agencies is 
discussed in Section 3.0. 

The general study area vicinity is primarily industrial with numerous operations 
including automobile parts sales shops, repair shops, numerous wrecking yards, 
warehouse storage facilities, gasoline service stations and the Southeast Water 
Pollution Control Plant (Southeast WPCP). 
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BLOCK 1 

The Asia Company is located at 1675 Jerrold Avenue, on the southeast corner of the 
Phelps Street/JeTTokl Avenue intersection. The building appears to be used for storage, 
however, no indications of the type of materials used and/or stored within the facility 
were observed from the exterior of the building. 

A corrugated metal warehouse was observed on the northeast corner of Jerrold Avenue 
and Phelps Street. With the exception of a metal sign noting "Quality Fresh Produce", 
no physical indications regarding the type of operations conducted at the warehouse 
could be noted from the exterior of the facility. The facility appeared to be presently 
unused and/or unoccupied. A loading dock access area is located on Phelps Street The 
dock appeared to be currently unused. 

A chainlink-fenced alley, used as a vehicle parking area, adjoins the "Quality Fresh 
Produce" warehouse to an automobile repair warehouse located at 801 Phelps Street 
The warehouse, on the southeast corner of Phelps Street and Innes Avenue, is 
constructed of corrugated metal. Dark oil stains were observed on sewer drain grates 
located along the Phelps Street/Innes Avenue street curb. 

BLOCK 2 

A soil stockpile was observed on the northeast corner of Phelps Street and Innes 
Avenue. The pile, approximately 30 to 40 feet in height by approximately 70 feet in 
width, was bordered by a cyclone-wood slated fence along Phelps Street and partially 
enclosed by the fence on Innes Avenue. Based on visual observations, the pile appeared 
to consist of soil with concrete rubble debris and dried grasses. Earthmoving 
equipment including a hydraulic lift are stored on the property adjacent to a mobile 
storage/office unit or trailer. One five-gallon container was observed on the northwest 
corner of the fenced property. The container was labeled "Solvoil". a paint thinner 
solution cunlaliilng liiluei al spirits. Previous land usage could not be discerned from 
visual observations. 

Mail Service of San Francisco maintains a storage warehouse adjacent to the sand 
stockpile at 701 Phelps Street for the company's automobiles and equipment 

California Brake and Clutch Parts Inc.. located on the corner of Hudson and Phelps 
Streets at 1698 Hudson Street is an automobile brake and clutch parts dealer. 

Based on conversarHons conducted wilh All Import Auto Dismantlers. Inc. personnel 
during the site walk-through, a refrigerator storage warehouse (former location of 
Keystone Batteries. Inc.) is located on the comer of Galvez Avenue and Phelps Street at 
1695 Galvez Avenue. The delapldated clnderblock building did not appear to be 
occupied at the time of the site walk-through. Access to the warehouse appeared to be 
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limited to a single-door entrance and a cargo loading area. Various automobile parts 
and interiors, apparently from the All Import Auto Dismanllers. Inc.. are stored along 
the outside of the warehouse. (See Section 4.2 Underground Storage Tanks). 

BLQCKA 

All Import Aulo Dismantlers. Inc.. at 525 Phelps Street is a company specializing ln the 
on-site storage and resale of used automobile components. 

Paint fumes were detected emanating from overhead vents on the exterior of the 
Armstrong Kitchens facility at 1595 Fairfax Avenue. Visible (slight) staining of the 
wall, with heavier concentrations in the vent area, was observed on the wall of the 
building. 

A warehouse (company/agency name and site address not Identified) containing 
scaffolding, large piping, and four 55-gallon containers was noted on the southwest 
portion of Block 5. Two of the four containers appeared unlabeled, however, one 55-
gallon container labeled "hydraulic oil", and a second container was labeled "motor 
oil". 

Approximately eight above ground dispensers and four 55-gallon containers were noted 
at the UNOCAL Service Station. The gasoline station is located on the southeast comer 
of Evans Avenue and Phelps Street. (See Section 4.3 Underground Storage Tank Fuel 
Leaks). 

BLOCK 6 

A Shell Gasoline Service Station occupies the small block bordered by Davidson 
Avenue and Third Street. The operation sells regular, unleaded and premium unleaded 
gasoline and diesel fuel products. (See Section 4.2 Underground Storage Tanks) 

BLOCK 7 

Block 7 Is occupied by the India Basin Industrial Park. The Park consists of light 
industrial businesses including the Morgan Equipment Company and Taymor 
Company. 
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